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in bronchial asthm 


brand of prednisolone 


one of “the best therapeutic agents 
now available’”* 


provides restoration of breathing capacity — Relief of symptom 


bottles of 100; [ brone hospasm, cough, wheezing, dyspnea | is maintained for long 


periods with relatively small doses.* 


' 

J 


56:570, 1956. minimal effect on electrolyte balance — “in therapeutically effective 
doses... there is usually no sodium or fluid retention or potassium 
loss.°** Lack of edema and undesirable weight gain permits more 


effective therapy particularly for those with cardiac complications 


Brooklyn 6, New York ' 
Division, Chas. Pfizer & Co., Inc. 
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VARICELLA PNEUMONIA IN ADULTS® 


By RecinaLp H. Frrz, M.D. 


ASSISTANT 


PROFESSOR OF 


MEDICINI 


AND 


Gorvon MEIKLEJOHN, M.D. 


PROFESSOR 


From the De parting nt of Medic Wie 
Denver, 


a visceral manifesta- 
tion of chickenpox in the adult has been 
well both as a 
ind pathologic: il entity. The 
ot cases reported, however, 


PNEUMONIA as 
characterized clinical 
number 
has been 
small. Including the initial description 


by Waring, Neubuerger and Geever in 


1942" only 15 cases have been re- 
ported in the American _ literature 
Bunn and Hammond?,  Claudy* 
Kisenbud?, Frank’, Grayson and 
Bradley®, Hampton’, Michel, Coleman 
Kirby’, . Rausch, Grable and 
\lusser'®, Rosecan, Baumgarten and 
harles'', Saslaw, Prior and Wiseman", 


ind Wesselhoeft and Pearson'® ), One 
ise has been reported from Australia 
Southcott! Four of these patients 
lied findings were de- 
cribed. 

lhe basic clinical pattern of the dis- 
ise is that of varicella with signs of 
ieumonic involvement. These include 
varying degrees of cyanosis 


and necropsy 


\ spnea 


MEDICINE 


» University of Colorado School of Medicine, 
Colorado ) 


and cough, frequently productive of 
bloody sputum, developing from the 
second to the sixth day after the onset 
of the exanthem. The patient usually 
recovers in from 2 to 7 days but the 
course mk t\ be T% ipid and progressive 
and terminate fatally. Diminution in 
pulmonary signs and symptoms gen- 
erally coincides with subsidence of the 
rash. Complications are not infrequent; 
there may be concomitant involvement 
of other viscera by varicella virus; 
commonly, 


less 
infection or 
thrombophlebitis has been observed. 
Treatment has been only supportive. 
Antibiotics have been used in most 
cases, but there has been no evidence 
that the illness was modified other than 
by protection against secondary bac- 
terial infections. Pathological findings 
present features like those of other viral 
pneumonias. Type A inclusion bodies of 
varicella have been seen in 2 of 4 
reported necropsy cases. 


secondary 


lhe material in this paper was presented in part at the May, 1956, meeting of the Associa- 


n of American Physicians at Atlantic City, N. 


J. 
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During the past 5 vears at least 11 
additional cases of varicella have been 
Colorado, 


recognized in the Denver, 


area in which there was clinical and 


roentgenographic evidence of pneu- 
monia. In a twelfth case pneumonia was 
not clinically recognizable but the 
chest roentgenogram 


was consistent 


with the diagnosis. 


Clinical Material. The 


patients in this series 


have been rrouped according to the severity 
I the SS Table and 

croup I. In three instances (Cases 1, 2, 3 
the disease \ fulminant and fatal. Two pa 
tients died on the first dav and the third on 
the thir lay atter onset of respiratory symp 
toms I irly signs and symptoms of this 
roup W not discernibly different from 
those of patients who survived a severe form 


Group II). clinical 


Ade quate 


lat e not available on 2 of these 3 pa 
tients. Inasmuch as these 2 patients died 
before hospitalization, and the third after 
only a day and a half in th hospital, one can 


conclude that the disease may be extraordi 


narily 1 pid in its evolution. These 3 cases are 


briefly abstracted below including short ne 
cropsy s \aries 

Case E.F.A 35-vear-old white adult 
male, was admitted to General Rose Mem 


Hospital, Denver. Colorado. on June 


26, 1951. dead on arrival. The 


patient had 
developed a mild systemic 


illness and a rash 
of chickenpox 1 days prior to 
hildren had had typical chicken 
pox approximately 2 weeks previously. On the 
death he was seen by a private 


physi who stated that the patient was 


evidence of pneumonia. On the morn- 
ing of his death the patient called his physi 
cian to say that he was more ill and had 
shortness of breath and cough 
hospitalization was advised. The 
pired en route to the hospital 
examination was performed by Dr. Karl T 
Neubuerger. The findings included: 1) Virus 
infection; Chicke npox (skin eruption in char- 
acteristic location ? 


moderately ill with chickenpox but that there 


Immediate 
patie nt ex- 
Postmortem 


Pneumonia, bronchial, 


hemorrhagi widespread (virus type, vari 
cella pneumonitis ). 3) Lymphadenitis, medias- 
tinal nodes, acute, moderate. 4) Mvocarditis, 
acute interstitial, mild. 5) Hemorrhage, sub- 
endocardial and intramyocardial, left ven- 
tricle, recent. 6) Ulcers, stomach, fresh 
(multiple shallow, hemorrhagic erosions ) 


7) Infiltration, fatty, liver, toxic, moderate 


\fedical Sciences 
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In the 


intranuclear 


microscopl ections a tew 


type A 


inclusion bodies were found in 


desquamated alveolar septal cells. The inter 


stitial tissue of the myocardium was more 
cellular than usual and in some fields the 
vascular endothelial cells were swollen There 


were mild lymphocyti: and polymorphonu 


clear infiltrations in the perivascular spaces, 
and some pate hes of recent hemorrhage 

Case 2. S.E.S., a 29-year-old white 
male, was examined by the 
of the Citv and Ci 
1953. The 


characteristic varicella 


married 
coroner's office 
minty of Denver on Janu 
ary 29, patient had developed a 


eruption on January 
25, 1953, accompanied by mild systemic re 


ind a slight cough. His child had 


developed kenpox on the 


action 
typical chi same 


iv. The 


( 


patient was seen at home by his 


physician ind given a sulfa preparation which 
he took during the remainder of his illness 
He remained moderately ill at home until the 
evening of January 28, when lh developed 
According to his 
wife. he became so short of breath in the 
middle of the night that he had to sit up in 
a chair in the living room. She found him dead 
in this position ¢ irly in the 

? 1953 


iry 


more cough and dyspne 


morning of Janu 
Postmortem examination was 
William C. White The 
findings included: 1) Cutaneous chickenpox 
9 Necrotizing and hen 
characteristic of chickenpox pneumonia 3 
Pleural lesions compatible 
chickenpox } Varicelliform lesions in the 
pharynx and esophagus Type A 
bodies wer't found In the esophageal lesions 

Case 3. C.M.A 
clothing dry 
Luke's Hospital, Denver 


vember 23, 1955. His 


pe rformed by D1 


lorrhagic pneumonitis 


with visceral 


inclusion 


12-year-old white male 

admitted to St 
Colorado, on No 
children had had 
weeks prior to the onset of his 
November 19, 1955, 
ching, generalized malaise and a typi- 
eruption on his abdomen and 
trunk. He was moderately ill for the next 2 
days. On November 22, he developed a cough, 


cleane was 


chi ke npox 


illness which be gan 
with 


cal varicella 


hemoptysis, cyanosis. He was 
sent to the 
Physical 


developed and well-nourished adult male in 


dyspnea, ind 
hospital on the following day 


examination revealed 1 well 
There was a 
chicke npox rash on the trunk, chest, shoulders, 
face and extremities. Pulse was 84 
tions 20, blood pressure 110/85 mg 
temperature 100° F Physical 
cluded cyanosis and_ diffuse 
throughout both lung fields 
Laboratory findings 


acute respiratory distress 
respira 
Hg and 
findings in- 
rale Ss he ard 
Hemoglobin 16.5 gm 
%, leukocytes 8,550, polymorphonuclears 78%, 
lymphocytes 22%. Electrocardiogram revealed 


MONIA 


PNEI 
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a sinus tachycardia with clockwise rotation. 
Roentgenogram showed a diffuse patchy in 
filtrate throughout both lung fields. 

Course in the hospital 
piratory symptoms and cyanosis increased and 
thought to heart failure. He 
given oxygen, morphine, digitalis, tetra 
cycling 


The patient's res 
he Was have 
was 
and penicillin. However, his cours 
was progressively downhill and he expired on 
November 25, 1955. Postmortem examination 
was performed by Dr. 


William Millett. The 


findings included: 1) Chick npox, cutaneous 
and visceral. 2 Pneumonitis, necrotizing 
virus type compatible with varicella pneu 
monitis. There were small necrotizing lesions 
rABLI EPIDEMIOLOGIC DATA IN 
Patier Da 

( } 

M 

I 2 29 M 

3 $2 

25 | 

5 

i] 6 38 M 

7 25 | 

8 28 

10 M 

II] 10 32 M 

1] 61 M 

12 M 

Patient's past history included chicke npox 

in the liver, kidne y and spleen Type A 
inclusion bodies were seen in micros opic sec 


tions of the cutaneous and he patie lesions 
GRovuP I] 6, 7, 8) the 
illness was very severe but did not terminats 
fatally. These patients appeared critically ill 
at the time of admission to the hospital. Ther 
was unequivocal evidence of pneumonia, in 


In five cases (4, 5, 


cluding dyspne a, cyanosis, freque ntly he mop- 
tysis, and dullness to percussion, coarseness 
of breath sounds, and rales in varying degre« 
The chest roentgenograms of all 
striking, diffuse, patchy nodular _ infiltrate 
throughout both lung fields. Thess patients 
remained severely ill for from 1 to 5 days 
after onset but all showed considerable im- 


showed a 


provement within 72 hours of hospitalization 
Treatment included general supportive meas- 
ures, oxygen and prophylactic antibiotics. One 


patient (Case 10) received hydrocortisone as 


12 PATIENTS WITH 


November, 1956 


an adjunct Iwo cases from. this 
abstracted below 

Case 5. E.S., a 35-ye 
admitted to Denver Gene ral Hospital October 
3. 1955, complaining of aching in the back 
' weeks’ duration. He had had 


ot 34 
nausea and and 


joints 
SOTHE a 10 pound 
weight loss during the present illness. He had 
Physical Cx 
i well-developed 


previous history of peptic ulcer 


mination revealed some 


what thin adult in no acute distress: te mpera 


ture 37.6° C.. pulse 132 respirations 20, blood 


pressure 126/82 mm. Hg 


The remainder of 
the examination was unremarkable except for 


tachycardia, clubbing of the 


Sinus 


fingers 


VARICELLA PNEUMONIA 


Onset of I 
Chicken pox Ex posure 
6-22-51 Own children 
1-25-53 Not known: child 
deve loped chicken 
pox same day 
11-19-55 Own children 
11-28-5 Own child 
11-23-55 Patient with 
he rpes zoster 
Own children* 
Own child 
6-56 Own child 
} ] > ( hild on airplane 
11-28-53 Own child 
2— 1-56 Not known* 
3— 1-56 Not known (R.R 


Dining 


car waiter 


in childhood 


ind toes, and pain in the knees 


shoulder 
lingers ind toes 

Laborat ry findings Hemoglobin 17.1] gm 
%, erythrocyte sedimentation rate 46 mm. per 
hour, leukocytes 9,900 


polymorphonuclear 
87%, lymphocytes 109 


monocytes >A Uri 
nalysis showed a trace of albumin, but was 
within normal 
Course in the hospital The 
oped a_ blowing apical 
his third hospital day 
and bacteriological 


otherwise 
patient devel 
systolic murmur ot 
serologic 
failed to reve 

Chest roentgenogram 


Extensive 
studies 
any specific diagnosis 
showed clear lung fields. The working diag 


noses were: 1) Possible rheumatic fever: 2 


Possible collagen disease, type undetermined 
3) Hypertrophic pulmonary osteoarthropathy 
etiology undetermined. During the 


week of November, 1955. the 
a bed next to that of a 


second 
patient was 


patient who ha 


group are 


i-old white male was 


= 


Fitz and Meiklejohn: 


herp oste! On November 23. the 


itient rather precipitously developed fevel 


lopapular and vesicular rash be 


i Ul 
inning on the trunk and abdomen and pro 
in periphe rally (Fig. 1). Two days 
ter the patient developed dyspnea and cough 
rocductive copious amounts of sticky 
wh sputum, Temperature was LOL.9O° F 
ulse 120, and respirations 40, Temperature 
ibsequently rose to 104.9° F. Medium and 
rales were present throughout the chest 
yutum cultures for pathogenic organisms in 


E.S M 36 
WARD PATIENT 
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showed considerable residual diffuse and 
nodular infiltrations in both lung fields. A sur- 
gical lung biopsy made on December 28 
1955, revealed only a mild amount of fibro- 
sis. The patient was given salicylates for 
symptomatic control of his underlying illness. 
lwo months after his acute pneumonia he 
still had diffuse nodular infiltrates throughout 
both lung fields. 

Case 7. A.S., a 25-year-old white married 
female, three months pregnant, was admitted 
to Denver General Hospital, March 31, 1956. 


VARICELLA 
PNEUMONIA 


104 - 3 
103 4 
102 
us '0! 
10Q 
99 
—— RASH 
——— PNEUMONIA 
WBC 7,400 
PENICILLIN 6,000,000 u. PER DAY 7 
ERYTHROMYCIN [ DAY 
Fig. 1.—Clinical features of patient, E.S. (Case 5 


uding fungi and tubercle bacilli were ne gva- 


e. Blood cultures were negative. Coagulase 
tative staphylococci were cultured from the 


itaneous lesions. Roentgenograms of the 


est on November 25, 1955, revealed a dif- 
e patchy infiltrate throughout both lung 
Ids (Fig. 2 \t this time, the patient's 
ikocyte count was 7,400; polymorpho- 
lears 629% lymphocytes 35%, monocytes 3%. 

was given aqueous penicillin 1,000,000 
its every 4 hours and erythromycin 0.25 gm. 
ery 6 hours. After 3 days of acute illness 

patient’s temperature and symptoms sub- 
led and the findings in the chest disap- 
red. However, roentgenograms of the chest 


The patient noted the onset of a relativels 
mild systemic illness accompanied by a typical 
chickenpox eruption on March 28 (Fig. 3). 
Two days later, on March 30, she noted the 
onset of dyspnea and slight cough. During the 
next 24 hours her dyspnea became markedly 
increased and she was sent to Denver General 
Hospital. Her private physician had given 
her tetracycline at home. The patient’s 
daughter had had chickenpox 2 weeks before 
the onset of her own illness. Physical exami- 
nation revealed an acutely ill adult female 
in severe respiratory distress, using accessory 
muscles to breathe and deeply cyanotic when 
not receiving oxygen. She had a nonproductive 


i 
Cl 
al 
ot 
\ 
DAY OF  DISEASt 
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Fig. 2.—Chest roentgenograms of patient, E.S. (Case 5) taken on 3rd, 15th and 35th « 
atter onset. 
AS. F. 25 VARICELLA 
HOUSEWIFE PNEUMONIA 
3 MOS. PREGNANT 
DAY OF DISEASE 
103 
102 
= 101 
Lid 
= 100 
99; 
DYSPNEA 
Severe DYSPNEA 
CYANOSIS 
THREATENED 
ABORTION 
WBC ‘30,000 
PENICILLIN 4000,000 y 
TETRACYCLINE L 2.0g PER DAY 2 


CORTISONE 


Fig. 3.—Clinical features of patient, A.S. (Case 7 


} 
4 


Fitz and Meiklejohn: 


102 
yulse 120, re spirations 40, and blood pressure 


ntermittent cough Temperature 


20/70 mm. Hg. There was a vesicular and 
vacular rash over the trunk, abdomen, face 

nd back I esions were present though sparse 

n the extremities. There were diffuse rales 

throughout both lung fields and the breath 
inds wert harsh 


Sputum could not be 


Blood cultu 


Laboratory 


( lymorphonuc le ars 


findings: 


71%, 


Leukocytes, 30,000, 

lymphocytes 29%. 
for 
s were negative. The cold agglu- 
the third 


obtained culture. 


and 


nation test was negative on 
nth hospital day. Chest roentgenogram 
owed a diffuse mottled, nodular, miliary, 


VARICELLA PNEUMONIA IN ADULTS 495 
and left arm and was made worse by deep 
breathing or cough. Auscultation at this time 
revealed a sharp, scratchy friction sound at the 
end of inspiration in a small area in the left 
posterior axillary line. The patient had no 
hemoptysis and no signs of thrombophlebitis. 
Chest roentgenogram showed clearing of her 
pneumonia with no evidence of pulmonary 
infarct or pleural reaction. She was thought 
to have a pleurisy in association with her 
varicella pneumonia rather than a pulmonary 
infarct or other for pleurisy. The 
pleuritic pain and friction disappeared within 
18 hours. Her subsequent convalescence was 
uneventful until the sixth week. At that time 


cause 


Chest roentgenograms of patient, A.S. (Case 7) taken on 4th and 13th days 


after onset. 


big. 4 

patchy infiltrate throughout both lung 
Id The patient was given oxy- 

tetracycline, and penicillin. She was 


itically ill during the first 24 hours of het 
pit lization and intravenous hydrocortisone 

idded to the 
oral cortisone by the third day. The pa- 


nt’s te mperature re turned to normal by the 


regimen. This was changed 


hospital day 


nside1 although she was. still cyanotic 
ien not taking oxygen for the first 3 days 
the hospit il 
the hospital the patient had rather 
ere lower abdominal cramps. On her seventh 
vshe vaginal bleeding 
reatened to abort. Also, on the seventh day 

patient developed a sharp left posterior 
est pain which radiated to the left scapula 


md Her dyspnea improved 


Juring these first and second 
vs in 


developed and 


she was admitted to another hospital where 
a 4-month macerated fetus was aborted. 

croup ut. Three patients (Cases 9, 10, 11) 
were less critically ill than the patients in 
Group II. They not described 
cyanotic. The chest roentgenograms showed 
somewhat less extensive involvement. They 
became afebrile and convalescent within 3 
days of admission. The course of one of these 
(Case 9) is outlined below. 

Case 9. A.E.G., a 40-year-old white airlines 
pilot was admitted to Colorado General Hos- 
pital on April 4, 1953. He had noted general- 
ized aching, fever, intermittent chills, and 
mild nausea for 5 days prior to admission. 
Three days before admission he developed 
a papular and vesicular rash which became 
pustular and crusted, beginning on the abdo- 


were as 


Phi 


196 


men and trunk and spreading to the shoulders 
On the day of admission he noted severe 
dyspne t Two be tore the 
this illness he had carried an infant 


ind cough wer ks 
onset ol 
sick with fever and rash onto an airplan 
history 


reve ale d a 


There was no past of chickenpox. 


Physical examination well devel- 


oped and well nourished adult male, in mod- 


erate respiratory distress; pulse SS, respira 


tions 36. blood pressure 136/80 mm. He, 
temperature 102.2° F. There was a varicella 
eruption over the trunk and shoulders. There 


I 
were fine inspiratory rales in both lung fields 


Physical findings were otherwise not remark 
able 
Laboratory findings: Hemoglobin 15.9 gm 
leukocytes, 6.200. polymorphonuck irs 58 


lymphox yvtes 40% eosinophils 9 Electrocar- 
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infiltrate similar to those of the 


ill patients (Case 12 


more Seve rely 


Case 12. ].M.W 36-year-old colored 
male railroad dining-car waiter. entered 
Denver General Hospital on March 3, 1956 
Two days before admission th patient ce 
veloped malaise, he idache, tever ind chilli 
ness. On the day before admission. he noted 
the onset of a macular and vesicular rash on 


neck and He 


his trunk saw a physician 
of chick npox The 
| chickenpox He had 
had no known recent contact with chicke npox 


His p 


noncontributory 


made the di 


patient had 


who 


never ha 


ist history and systems review wer 


Physical examination re 


ve iled i well developed ind well nourished 


} 
colored 


male in no acute distress: te 


103° | 


mpera 
I 


ture pulse 116 respirations 90. blood 


hest roentgenograms of patient, 


diogram showed flattened T waves in leads 
i AVI 


1, 3, ana Roentgenograms of the 
patchy infiltrations throughout 


chest revealed 
both lung fields 

Course in the he spital. The patient was 
tre ited with 
1,000,000 


Fig. 5 


aspirin and procaine penicillin 
b.i.d. He became afebril 
There was marked improve 
The 


was discharged to another hospital on the 


units 
within 24 hours 
ment of respiratory symptoms, patient 
third hospital day much improved and had an 
uneventful convalescence. Subs¢ que nt chest 
films showed a diminishing but persistent in- 
filtrate for 


GROUP I\ 


Seve ral we eks. 
One patie nt had 
severe cutaneous chickenpox with fever and 


moderately 
subjective malaise. There was no clinical evi- 
dence of significant pneumonial involvement. 
However, the 
definite but relatively 


chest roentgenogram showed a 


faint diffuse, pate hy 


ALE 
after onset 


G. (Case 9) taken on 4tl th and 22nd day 
pressure 148/95 mm. Hg There was 
maculopapular. vesicular rash over the trunk 
arms and face Chest was clear to auscult 
tion and percussion. Physical findings wer 


otherwise within normal limits 


Laboratory findings: Hemoglobin 15.9 gm 
leukocytes 12,200, poly morphonu lears 489 


lymphocytes 50 monocytes 2%. Some atypi 
cal lympho ytes were seen. Serology was neg 
ative Roentgenogram of the chest show 


definite diffuse but faint, soft, patchy, mottle 
infiltrates (Fig. 6). 
hospital The 
except for 
te mperature was normal by the third hospita 


and nodular 


Course in the patient wa 


asymptomatic some pruritus. Hi 
day. On one occasion a few rales were hear 
at the right posterior lung base. These disay 
peared after coughing. Roentgenogram of hi 
chest showed marked clearing by his thir 
hospital day. The patient received no anti 


| 
| 
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otic ther ips and was discharged essentially 
ell on March 10, 1956 


Discussion. ‘The cases of varicella 
pneumonia reported in this series oc- 
curred predominantly in young adults 
ind were usually contracted through 
varicella, 
most often the patient's own. With one 


exposure to children with 
exception age 61) patients’ ages 
ranged from 25 to 42 years in the pres- 
ent group. This distribution is similar 
to that of previously re ported cases, in 
which ages ranged from 20 to 46 in all 
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severe with both clinical and roentgeno- 
graphic manifestations of pneumonia 
less extensive than in Groups | or Il 
(Group Ill), and finally, the pneu- 
monia may be subclinical and diag- 
nosed only if a roentgenogram is made 
at the right time (Group IV) 

The actual incidence of pneumonia as 
a specific complication of chickenpox is 
difficult to determine. In a study of 
2,534 patients of mixed ages who had 
chickenpox Bullowa and Wishik' found 
only 21 with complicating pneumonia, 


( Chest roentgenograms of patient, ].M.W. (Case 12) taken on 7th and 10th days 
atter onset. 


t one patient, who was 71. It is inter- 
ting that 2 patients in the present 
up gave a history of having pre- 
had chickenpox. 
The patients have been divided into 
sroups in order to illustrate the wide 
riation in the extent and clinical 
erity of chickenpox pneumonia. The 
pneumonia may be massive and ful- 
minant (Group |) and progress rapidly 
to a fatal outcome. It may be extensive 
severe with the patient in critical 
condition over a period of a few days 
roup II). It may be moderate ly 


and in these patients the pneumonia 
was thought to be due to secondary 
bacterial infection, usually streptococ- 
cal. Waring, Geever and Neubuerger™ 
were the first to ascribe a specific viral 
etiology to pneumonia complicating 
chickenpox. Relatively few cases have 
been reported since that time. That 12 
cases have appeared in one city in a 
5-year period, 6 of them w ithin 6 
months, suggests that this complication 
is at times much more common than 
the surprisingly small number of cases 
recorded in the literature indicates. It 


ely 
red 
56 
re } 
ra- 
=> = 
a 
= 4 
| | 
e | 
H 
it 


{98 The American Journal of the 
is probable that pneumonia would have 
more often if chest 
had ‘taken rou- 
tinely on all patients with varicella. 
This been avoided in 
pitals unless there 
clinical indication. 


been recognized 


roentgenograms been 


has many hos 


has been obvious 


Pleuritic pain has not been a com- 


mon clinical feature of chickenpox 


pneumonia. One patient in the present 
(Case 


group 7) complained of pleu- 


ritic chest pain and pleural friction 


rub was heard. Involvement of the 
pleura was present at necropsy in an 
other patient (Case 2). Of previously 


reported cases, two had shown clinical 
evidence of pleural involvement and 
an additional patient who had been 
necropsied was shown to have involve- 
ment of the pleura. 

With this wide potential variation in 
the clinical manifestations of the ill- 
ness it is difficult to evaluate therapy. 
Most patients have received antibiotic 
therapy in addition to supportive meas 
ures. Aqueous penicillin in combination 
with 
drug 


erythromycin or a_tetracvcline 
the recent 


cases on the assumption that streptococ 


was used in severe 


CAs. pnheumococcus or staphylococcus 
significant role as a 
It is possible that the 
may have 
the recovery of some patients. 
that chemo- 
therapy specifically affects the course 
of varicella infection. The which 
cortisone may have played in the ther- 
apy of Case 7 of the present series is 
speculative. This patient was desper- 
ately ill at the time 
travenous hydrocortisone was adminis- 
tered together with high 
penicillin and tetracycline. The patient's 
temperature fell rapidly to 
within 24 hours after the institution of 
treatment and remained within normal 
limits thereafter. However, 
proved, she continued to be dyspneic 


might play a 
ondary invader. 
antibiotics 


used aided in 


There 
is no substantial evidence 


role 


of admission. In- 
doses ot 


normal 


though im- 
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and cyanotic for the next 3 days when 
not receiving oxygen 
One 


illness in the hospital. The 


patient (Case 5) acquired his 
only known 
contact was another patient in the next 
bed on an open ward who had herpes 
association — of 


zoster. The clinical 


herpes zoster and chickenpox is well 
and the 


guishable in the 


known indistin- 
Whether 


considered to 


viruses are 
laboratory” 
this patient should be 
have had pneumonia complicating gen- 
eralized herpes zoster or complicating 
chickenpox is a semantic problem. His 
clinical illness matched that shown by 
other patients with chickenpox pneu- 
monia. A surgical lung biopsy taken 5 
weeks after his acute pneumonia failed 
to cast light either on 
underlying 
nature of the 
at the 


genogram. Examination of microscopic 


his undiagnosed 
illness or on the 
infiltrate still 
of his chest roent 


systemic 
residual 
present time 


sections revealed only a minor amount 
of nonspecific fibrosis 

In 4 of the 8 surviving patients of the 
present group a diffuse nodular infiltra 
tion persisted in the chest roentgeno- 
gram for 3 weeks or more beyond the 
acute illness. In one patient (Case 5) 
the infiltration was present for at least 
3 months. Similar 


the chest film was noted ji 


delay > 
1 several « 
the previously reported cases. How oe 
the infiltration may persist is not known 
Long-term follow-up of such patients, 
both in regard to roentgenographic 
features and pulmonary function, 
should be of interest. 

varicella in the 


was based en- 


The diagnosis of 
cases reported above 
tirely on 
evidence. 


clinical and epidemiological 
No attempts were made to 
isolate varicella virus or to demonstrate 


increases in antibody to varicella virus 


Type inclusion bodies were demon 
strated in the tissues of each of the 
) 


These may bk 
regarded as inclusions specific for the 


3 necropsie patients. 
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varicella-herpes zoster virus'*. The dif- dition, two nurses who had been ex- 
hen » 
ferentiation of severe varicella pneu- posed to the patient obligingly de- 
monia from variola becomes increas- veloped characteristic varicella 14 and 
his 
ingly difficult as a new generation of 16 days later. 
ve 7 physicians takes over which has had Summary. 1. Data have been pre- 
_ little or no direct contact with variola. sented on 12 patients with varicella 
yr In one instance (Case 8) considerable pneumonia, 3 with fatal outcome, ob- 
I confusion resulted when a consultant served during the past 5 years. 
* proposed the diagnosis of smallpox. The severe and not infrequently 
7 Seventy contacts were vaccinated. The aie nature of this complication has 
sy situation was clarified by the failure been stressed. 
to to isolate variola virus from vesicular 3. Questions have been raised about 
ges lesions and the failure of the patient the true incidence of pulmonary in- 
“i to develop variola antibody®. In ad- volvement in adults who have varicella. 
1S 
by ®These studies were carried out through the courtesy of Dr. J. E. Smadel, Director, Com- 
eu municable Disease Division, Walter Reed Army Institute of Research. 
5 
led 
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SUMMARIO IN INTERLINGUA 
1e 
en- Pneumonia a Varicella in Adultos 
sgn |. Es presentate datos relative a 12 patientes con pneumonia a varicella, 
. bservate in le curso de 5 annos. In 3 del casos le termination esseva mortal. 
ra 
' 2. Es sublineate le sever e non infrequentemente letal character de iste com- 
rus 
lication. 
r 3. Es sublevate questiones relative al ver incidentia del implication pulmonar 
1 adultos qui ha varicella. 
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Marque tte University School of 


which was 
duced for clinical use early in 


ERYTHROMYCIN, intro- 

1952 
(Haight and Finland’, Heilman et al.', 
and McGuire et al.®), was originally de- 
rived from a sample of soil collected 
in the Philippine Islands. The micro- 
6rganism responsible for the production 
of the active principle was a strain of 
Streptomyces erythreus. The chemical 
structure, although not definitely de 
termined, is thought to be C-—3,9, 
H-7,3, NO-1,3; no benzol ring is con- 
tained in the formula. In its final form, 
the drug appears as a white crystalline 
compound only slightly 
water. 


soluble in 


While it is not a “broad-spectrum” 
antibiotic, the of this agent's 
efficacy is sufficient to make it com- 
parable to penicillin (Haight?). The 
initial reports dealing with the use of 
erythromycin indicate that it exerts its 
effects chiefly against the Gram 
positive organisms (Kirby, Forland and 
Maple®, Shoemaker and Yow’, and 
Wise and Spink® ). These studies were 
based on in vitro observations, later 
confirmed by trial. Its anti- 
microbial action was found to vary in 
potency from bacteriostatic to bacterio- 
cidal, according to the sensitivity of the 
organism and the concentration of the 
drug. Although the drug is quite effec- 


range 


clinical 


*The erythromycin (TIlotycin 
apolis, Indiana 


500 


Administration Hospital Wood, Wisconsin, and 
Medic ine, 


Milwaukee, Wisconsin ) 


orally, it may be 
administered parenterally (Geraci et 
al.!) when high initial tissue concen- 
trations are desired. 


tive when given 


{s a result of our preliminary inves- 
tigation of the drug in 1952-1953 and 
the reported experiences of others'* 
which suggested the clinical value of 
erythromycin, it was decided to extend 
the study to include an additional 75 
patients and observe specifically for 
toxicity of the antibiotic. As originally 
planned, the purpose of the study was 
an evaluation of such effects as change 
in blood picture, derangement of liver 
function, renal irritation, sensitivity re 
actions, gastrointestinal intoler- 
ance. Appropriate laboratory examina- 
tions designed to detect such toxicity 
were contemplated on a pre- and post- 
therapy schedule. Since it was our 
primary aim to discover these limita- 
tions of the drug rather than its anti- 
bacterial efficacy, no attempt was made 
to restrict its use to the treatment of 
specified infectious states or organisms. 
This resulted in use of the drug in a 
diverse variety of conditions and cir- 
cumstances. Although satisfactory clin- 
ical observation of the patient was 
obtained in every instance, the limita- 
tions imposed by short-term hospital- 
ization, inadequate follow-up or incom- 


used was kindly supplied by Eli Lilly and Company, Indian 
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plete data frustrated the ambitious 
intentions originally conceived. It is 
our feeling however, that in one major 
respect, that of gastrointestinal toler- 
ince, a Clear estimation was possible 
from the available information. A very 
significant over-all impression in other 
directions is also noteworthy. We are 
accordingly submitting these observa- 
tions with such reservations in mind. 


Material and Methods. 1. MATERIAL. The 
initial 26 cases were supplemented by 54 
thers, totalling 80, considered as suitably 
bserved. These patients were all hospitalized 
male veterans ranging between the 3rd and 
7th decades of life. Most of the patients were 
in the age group between 35 and 60 years 
f age. The period of study began in January, 
1953, and was terminated in June, 1954, at 
which time 100 cases had been accumulated. 
l'wenty cases either failed to have adequate 
bservation or were lost to further study. 

2. DISEASE ENTITIES TREATED. These in- 
luded almost all of the commonly en- 
ountered infections seen in general hospital 
practice. Every major organ system involve- 
ment was represented as seen by the numer- 
al analysis of the case material: 


a) Respiratory (including _ bacterial 
pneumonia, chronic bronchopulmonary 
infections of the asthma-emphysema- 
bronchitis type, ornithosis, pleural effu- 
sion, mediastinitis, sinusitis ) 34 
b) Genitourinary tract infections (pyelo- 
nephritis, cystitis, urethritis, epididy- 
mitis ) 8 
c) Dermatologic (atopic eczema, ery- 
sipelas, cellulitis, carbunculosis, post- 
operative wound infections, decubitus, 


cysts ) 12 
d) Bacteremia (cause not specified ) ] 
e) Cardiovascular diseases (including 
bacterial endocarditis, rheumatic  car- 
ditis, pericarditis ) 3 
f) Musculoskeletal (infectious arthritis, 
Reiter’s syndrome ) 3 


g) Gastrointestinal ( enterocolitis, peri- 
tonitis, localized intraabdominal abscess) 5 
h) Fever of undetermined origin and 
febrile central nervous system disease 2 
Prophylactic administration in minor 
postoperat ive procedures, during 
ourse of ACTH therapy, debilitated 
tates 12 


3}. BACTERIOLOGIC ASPECTs. Identification of 
» specific organism was attempted, where- 
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ever possible, prior to initiation of therapy. 
The spectrum of responsible agents was as 
follows: H. Staph. aureus, 22 instances singly, 
6 instances as part of a mixed flora; Pneumo- 
cocci, 10 instances singly, 2 instances in com- 
bination with another organism; B hemolytic 
Streptococcus (enteric and other variants), 
15 instances, either alone or with associated 
organisms; Aerobacter-Pseudomonas, 3; Pro- 
teus Group: Ornithosis (C.F. titer diagnostic ) 
1; Gonococcus, 1. Situations such as idio- 
pathic pericarditis, “sterile” — effusion, 
atypical pneumonia, and others, were left 
unsettled bacteriologically. 

4. DURATION OF THERAPY AND DOSAGE. The 
duration of treatment ranged from 1 to 40 
days. Over one-half of all the patients re- 
ceived the drug for a period of between 7 
and 15 days. Twenty were treated for less 
than one week; the remainder received the 
drug for more than 15 days: 20 cases 1 to 6 
days, 44 cases 7 to 15 days, 17 cases 16 
to 40 days. Dosage was planned according 
to the therapeutic indication. In most infec- 
tious states an initial “priming” of 500 mg. 
was followed by maintenance levels of 300 
to 400 mg. administered at 6 hourly intervals. 
In such conditions as postoperative prophy- 
laxis, or in conjunction with ACTH or cor- 
tisone therapy, a schedule of 200 mg. q.i.d. 
was adopted. The treatment schedules fell 
into four groups as follows: 0.8 gm./24 hrs., 
13 cases; 1.2 gm./24 hrs., 19 cases; 1.6 gm. 
24 hrs., 42 cases; and 1.6 up to 2.0 gm./24 
hrs., 7 cases. Thus in 61 cases the dosage 
varied between 1.2 and 1.6 gm., and in 68, 
more than 1.0 gm. per day was administered. 
The drug was prescribed orally in all but 
two instances, being used intravenously in 
two desperately ill patients. 

Results. Toxic MANIFESTATIONS. These 
will be considered in categoric fashion. 

a) Drug fever: no cases with this 
complication were observed. 

b) Sensitivity reactions, such as skin 
eruptions, asthma, pruritus, and the like, 
were not encountered. 

c) Parenchymal damage, specifically 
hemopoietic, renal and hepatic derange- 
ment, were sought for clinically in all 
instances in terms of sore throat, hema- 
turia, jaundice, purpura, gingivitis, 
neuropathy, and others. These symp- 
toms were never reported in the entire 
series. Evidence of deleterious ef- 
fect in the peripheral hemogram or 
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routine urinalysis was lacking in 72 
cases where these studies were per- 
formed during and after ther: apy. Thir- 


teen cases had preliminary liver func- 
tion prior and 
repeat evaluations upon completion. 
None of demonstrated any de- 
terioration, despite the fact that several 
patients were known to have parenchy- 
mal damage In all 


studies to ther: apy 


these 


of a cirrhotic type. 


instances, liver function remained stable . 


or improved while under our obser- 
vation. 

d) Gastrointestinal Side-effects. Under 
this heading are grouped such symp- 
toms as nausea, emesis, cramping ab- 


dominal discomfort, diarrhea or other 
stool change, proctitis, pruritus ani, 
“heartburn,” and others. In the entire 


series, 12 instances of such symptoms 
occurred. These consisted of 2 cases of 
abdominal pain or cramps, 2 cases of 
abdominal discomfort and loose stools, 
and 8 cases in which diarrhea alone was 
reported. Careful analysis of the cir- 
cumstances surrounding e: ach such case 
revealed that abdominal 
distress occurred in a patient with gas- 
tric carcinoma; in three others, [lotycin 
was being given in combination with 
another drug (for example, Apresoline, 
digitalis and oxytetr: icveline), in an- 
other, “cramps’ appeared only on the 
first of 10 days of treatment, and in 
one other case the patient’s diarrhea 
developed in the course of a small out- 
break of enteritis which afflicted several 
others on the ward not receiving any 
form of antibiotic. This reduced to six 
the number of cases in which gastro- 
il symptoms could reason- 
ably be attributed to the drug alone. 
Of these only one developed sufficient 
to 


one case of 


discontinua- 
tion of the drug, and symptoms sub- 
sided in short order (36 hours) 
thereafter. Another os diarrhea 
developed within a 3-day period after 
treatment had been stoppe -d, but the 
patient had only moderate discomfort 


necessitate 
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which cleared in a few days. No pro- 
longed diarrhea was re ported, nor was 
pruritus ani complained of during the 
hospitalization period, which in most 
of the well beyond 
cessation of drug therapy. 
Recapitulation of this aspect of the 
study 


cases extended 


reveals 6 instances of gastroin- 
testinal derangement, manifested by 
mild to moderate alone in 4, 
and diarrhea associated with abdominal 
distress in 2 others. This makes an over- 
all incidence of 7 in what is admit- 
tedly a Only case 
was this complication considered of 
as to curtail therapy, 
and there no diarrheas of longer 
than 3 Unfortunately, 
no stool cultures were obtained in these 
hence nothing can be sur- 
a not 
inconsequentii il figure in terms of fre- 
quency, the significance ” of this symp- 


diarrhea 


small series. one 
such magnitude 
were 
days’ duration. 
situations, 
mised as to etiology. 


tom is minimized to considerable de- 
gree by its comparatively innocuous 
nature. There is ample basis, therefore. 
to state that where its use appears in- 
dicated, the consideration of potential 
gastrointestinal toxicity is not a deter- 
rent to erythromycin ther: apy. 
Summary. 1. Erythromycin was em 
ployed in a variety of disease states 
ore. a total of 80 patients. 
The itself as 
a Bove adjuvant to the management 
of surgical and medical infections, al 
though this aspect was not our primary 


drug has e »stablished 


concern. 

The evaluation of over-all toxicity 
when reviewed in terms of gastrointes 
tinal tolerance, resulted in an incidence 
of diarrhea of 7.4%. None of these wa 
and in only one 


serious in nature, case 


was discontinuation of the drug nec 
essary. 

4. There were no fatalities attrib 
utable to the drug, nor did we en 
counter sensitivity reactions, renal « 
hepatic damage. 


| 
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SUMMARIO IN INTERLINGUA 
Erythromycina: Un Evalutation de su Toxicitate Clinic 


1. Erythromycina esseva empleate in un varietate de statos morbic in un total 
de 80 patientes. 

2. Le droga se ha establite como un adjuvante de valor in le tractamento de 
infectiones chirurgic e medical, ben que iste aspecto non esseva nostre prime 
interesse. 

3. Le toleration gastrointestinal, studiate como parte del evalutation general 
del toxicitate, esseva manifestate in un frequentia de 7,4 pro cento de diarrhea. 
Nulle caso de diarrhea esseva grave, e in solo un caso esseva necessari le discon- 
tinuation del droga. 

4. Il habeva nulle morte attribuibile al droga. Nos incontrava nulle reactiones 
de sensibilitate, ni damnos renal o hepatic. 
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CERTAINLY medication dates 
earlier in human than the 
placebo. Placebo therapy is unique in 
potency and_ popularity, 
and the advent of spe cific drugs has not 
forced it into oblivion. Modern psycho- 


ho 


history 


its timeless 


therapy has not adequately explained 
it. Meanwhile, it has not achieved full 
scientific status, although all physicians, 
knowingly or unknowingly, employ it 
something about it in 
varying degrees, and privately talk 
its accomplishments. 

This paper 
such questions as: What is the source 
of the placebo’s potency? What are its 
dynamic is it related to 
are its 


at times, know 


records our answers to 


actions? How 


What 


its values? 


therapy P indications? 


What are 


Methods of Study. 
matic patients in 


\ Series ot 7 r 5 psychoso- 
doubly controlled experi- 
source for observations of 


ment served as a 


placebo action Those receiving pills were 
divided into two groups; one, A (28 
patients a pharmacologically po- 


tent pill containing a sympathetic inhibitor, 


Group 
receiving 


parasympathetic inhibitor, and a central ner- 
vous system sedative, while the other, Group 
B (24 patients) received a nonpotent (place- 
bo) pill of identical appearance. The investi- 


gator also did not know which was the “po- 
tent” pill. In addition to the pills, both groups 
psychotherapy. Theoretically, the 


pharmacologi: ally potent pill should influence 
the distribution of the 
which are a common concomitant of emotional 
conflict, while the placebo should have no 
such influence. A third group, Group O (23 


somatic symptoms 


504 


IN 


Internal Medicine 
Philade Iphia, Pe nnsvivani i 


PSYCHIATRY 


at Temple University Hospital 


patients received only psychotherapy no 


pills 

CASE SELECTION AND DIAGNOsts. All patients 
came from. the psychosomatic section of 
Temple University Hospital and the out- 
patient clinics of the Departments of Medi 
cine and Psychiatry. The cases were consecu 
tive and unselected except for diagnosis. In 
each instance an organi suse had been ruled 
out and in each it was considered that the 
somatic complaint was primarily functional in 


origin. Awy patient who suffe red from one or 
more of the following complaints was included 
in the study: a) gastrointes stinal disturbances 
nausea, vomiting, “indigestion,” excessive con 
stipation, and functional “di rhea; b) palpi- 
tations: ¢ dysmenorrhea; d menopausal ten 
sion: e) headaches and migraine; f) anxiety 
state; g) acne and neurodermatitis; h) asthma 
(high functional factor and i) rheumatism 


( psy hogenic 

DATA. Information 
ind data abstracted 
study were 


concerning the 
during the 
recorded on three 


patients 
course of the 
forms 

a) Form 1 was a summary of the past med 
ical and psychological history. It also included 
history of present illness, pertinent summary 
of environmental and emotional data, physical 
examination and prognosis 
2b referred to treatment 
follow-up data. These were collected at weekly 


intervals over the 


b) Forms 2a and 
Forn 
information filled out by the 
patient, dealing with his subjective emotiona 
feelings 


course of 4 months 


2a ( onsisted ot 


, his mental outlook, his performance 
his physical complaints and an evaluation of 
the stresses and with which he had 
faced. Form 2b filled out by the 
physician, representing his own evaluation of 
the patients on the same subjects. 
INSTRUCTIONS. 


strains 


been was 


Each patient was informe 
that the pills were given to alleviate his symp 
toms and that initially they were to be taker 


| 
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three times a day after meals, and at bedtime 
it necessary. Each patient was told that, since 
studies had ruled out organic disease, the 
emotions would be investigated and treated. 
The patient was reque sted to fill in Form 2a 
prior to each visit so as to give an idea of 
‘how he got along for the week.” At the end 
of each therapeutic hour Form 2b was filled 
in by the therapist as a comparison. The 
patient was seen for one hour at a time in 
manner as any patient treated in 
brief psychoanalytic psychotherapy. 

PSYCHIATRIC DIAGNOsIsS. The standard 


nomenclature for mental diseases (set up by 


the same 


the American Psychiatric Association) was 
used to “fit” patients into categories for the 
purpose of statistics. The patients fell into three 


categories to indicate the severity of their psy- 


hiatric illnesses as shown in Table 1. 
rABLI PSYCHIATRIC DIAGNOSIS 
Car u} \ B Total 
Psychotic 5 6 14 
cre Ne rot 17 20) 14 51 
Mild Neur 3 3 } 10 
LOTAI 23 28 24 75 
Phe Psy hotic patients were those who had 


frank delusions, hallucinations, and who had 
st contact with reality. The mildly neurotic 
vere those whose symptoms were mild, who 
nade good reality adjustments, and who were 
not in any way incapacitated by theit prob- 


ems. The intermediate severely neurotic group 


was the large st 
Phese patients comprised practically all the 
liagnostic categories outlined by the new 
iomenclature. The psychiatric diagnosis was 
Psycho- 
gical tests were not given. In all cases the 
physical examination was carried out by the 
eterring physic ian or some doctor other than 
e therapist. 
The averave 


iade by clinical observation only. 


number of patient-hours of 
sychotherapy per individual was 17.2. in 


Group O, 16 in Group A and 21.8 in Group 


B. The patients hospitalized on the psycho- 
matic service received the most intensive 
yvchothe rapy. ‘I he majority of the patients 
62) were seen as outpatients, an average of 
nce a week. 


lable 2 reveals the source of patients. 
Results. Evaluation of improvement 
was based on the subjective impression 
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of the patient and the clinical judg- 
ment of the therapist. Improvement was 
“questionable” when doubt or disagree- 
ment occurred between the physician 
and the patient. Consideration was 
given both to somatic and to psychic 
The results are graphically 
shown in Fig. 1. 

Of the total 75 patients of the three 
groups, 36 (48%) showed improvement, 
27 (36%) showed no improvement or 
were made worse, and 12 (16%) show- 
ed questionable improvement. It was 
not possible to differentiate between 
the placebo group and the “potent” 
pill group, each (“A” and “B”) show- 
ing approximately the same percentage 
of improvement and “no” or “question- 
able” improvement. The “O” group 
showed the greatest percentage of im- 
provement, but the Chi-square test re- 
veals that there is no statistical differ- 
ence in these three groups. The “B” 
group was somewhat more disturbed 


mptoms. 


psychol« gically. 


TABLE 2.—SOURCE OF PATIENTS 
Group 
Type of Patient Number O A B 
Private (Total) 37 Is 11 8 
Clinic Outpatients 38 S it 
TOTAL 75 23 28 24 


In Fig. 2 are presented the results 
according to the psychiatric classifica- 
tion of the severity of illness. The great- 
est percentage of improvement oc- 
curred in the “mild psychoneurotic” 
group, while the greatest perce ntage of 

‘no improve ment was seen in the psy- 
chotic group of patients. The “ques- 
tionably” improved patients were about 
constant in all three groups. 

Chi-square analysis reveals that 
these three groups were more diver- 
gent than could be accounted for by 
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i) 
rf 
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I 
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Ol 
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d 
Ty 
a | 


506 


random sampling. Similar analysis of 
the neurotic groups reveals a statisti- 
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understood in the light of the small 
“psychotic” sample size. 


cally significant difference (P<.02). 
Comparison of the mild neurotic and 
psychotic groups reveals no statistical 
significance. This last result must be 


The subjective reactions to the pills 
are summarized in Fig. 3 according to 
psychiatric diagnosis. Those who re- 


acted favorably are called “positive 


IMPROVEMENT ACCORDING TO GROUPS OA,8. 


l 75 CASES 
19 (61%) 
47%) 
( 
N (46%) 
E (42%) 
~ 
(32%) 
— 
S ¥ Y N 
S (30%) E FE ra) 
S$ Ss (21%) 
N N 
8 5 
= ? (12%) 
(9%) 
"0" 
Psychotherapy Psychotherapy & Psychotherapy & 


Alone -23 cases Potent Pill-28 cases Plocebo -24 cases 


Fig. 1. 


IMPROVEMENT ACCORDING TO PSYCHIATRIC DIAGNOSI/S 
ALL GROUPS 0,A,8. 75 CASES 


25 

46%) 

(39%) 
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4) 

(90%) 

2 (5%) 

(50%) y 

(36%) 
Se 
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(+-) reactors,” while those who reacted The negative pill reactors exceeded 


unfavorably are “negative (—) reac- the positive pill reactors in the psy- 
tors.” Those who reacted questionably — chotic group, while in the mild psycho- 
or had no reaction are identified ap- neurotic group the positive pill reactors 


propriately 


Number of Placebo Reactors 


exceeded the negative pill reactors. The 


PILL REACTORS ACCORDING TO PSYCHIATRIC DIAGNOSIS 


IS = 


(41%) 


Psychotic 
/2 cases 


GROUPS A 8. - 52 CASES 


(34%) 
(32%) [| 
(20%) 
75%) 
(14%) 


124% I2A% 


Saf 


Severe Neurotic Mild Neurotic 
35coses 8 coses 
Fig. 3. 


IMPROVEMENT ACCORDING TO CHRONIC/TY OF SOMATIC SYMPTOM 


of Cases /mproved 


Number 


| ALL GROUPS 


10 (56%) 


Over /0 yeors 
/6 coses 


0,4A,8 CASES 


? Yeors / to 9 Yeors Less than / yeor 
9 coses 38 cases 12 coses 
somatic chronicity 


Fig. 4. 
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reaction 
to the pill par alleled the degree of “ves” 
or “no Fig. 
) 


2. The questionable reactors remained 


degree ot positive or negative 


improvement as noted in 
the same in all groups. 

Figure 4 
ment according to chronicity of somatic 


summarizes the improve 


symptoms 
Since 


the same in 


improvement is approximately 
(sick over 10 
and less than one 


three groups 


vears, one to years, 
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that this difference is almost 
entirely due to the “ 


croup. The 


reveals 
questionable years” 
three 
form a statistically homogeneous popu- 


remaining groups 
lation. 

Figure 5 summarizes the pill reactors 
according to chronicity of somatic 
symptoms. 

The majority of patients are pill 
actors of the positive or negative type. 


The “questionable number of years” 


vear ), there would seem to be no rela- group has the greatest percentage of 
p PILL REACTORS ACCORDING TO CHRONICITY OF SOMATIC SYMPTOM 
AS) GROUPS A,E 52 CASES 
8 (Several coses recorded as both t& —) 
& /0 
Q 
(47%)N47 % (35% 
(25%) 
S 5-|+ + 
Q (30%) (30%) 0 (30% 
S 0%) 
Over /O yeors Yeors / to 9 yeors Less thon/ yeor 
5 Cases /O Cases 20 Cases /O Cases 
Somotic Chronicity 
Fig. 5. 


tion between improvement and chron- 
icity of the There 
were no “questionable” patients in the 
group. The 


somatic symptom. 
“less than one vear’ 


“ques 
tionable 


number of years” group con- 
sists of patients who were ‘vague and 
illness and 


indefinite as to length of 


symptom: itology. This pi articular group 
) had the highest 
perce ntage of ther: apeutic failures. This 
is an exceptional group which requires 
further study. 

Chi-square analysis of all four groups 
reveals significant differences at a prob- 
ability level, P<.07. Further 


‘question: ible vears’ 


analysis 


questionable reactors to the 
percentage of questionable 


pill. The 
reactors in 
the “less than one year” group seems 
to parallel that of the above-mentioned 
group. 

OBSERVATIONS ON Groups. l. 
When the divided into 
groups according to chronicity of so- 
matic illness (Fig. 4), 9 patie nts (12%) 
of the entire 75 could not be 
classified definitely and were put into a 
special group which we labeled the 
“questionable number of years” group. 
\ careful study of the patients in this 
group revealed that the ‘y were indeed 


SPECIAI 
patients were 


series of 7 


d 
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unique not only in clinical psychologi- 
cal manifestations, but also unusual in 
their therapeutic responses. 

Clinically, they were at first vague 
about the length of time they had been 
ill. They did not volunteer historical 
data or develop chronological stories of 
what was wrong with them. Their 
symptoms were incompletely and in- 
adequately described. Pinning them 
down was difficult and frustrating. 
These responses coincide with the “ap- 
proximate answers” of what we might 
call “verbal past-pointing” labeled “Vor- 
beireden” by Ganser in 18987:?2, 

Therapeutically, the “questionable 
number of years” group had 6 (67%) 
who failed to improve, while all the 
other groups recorded more improve- 
ments than failures (Fig. 4). Also, this 
same unique group had a higher per- 
centage of negative and questionable 
pill reactors than any of the other 
groups (Fig. 5). 

This suggests that this group of pa- 
tients calls for further study and inter- 
pretation. 

The clinical improvement in 16 pa- 
tients (21.3%) who were ill 10 years 
longer was 56% (Fig. 5). This would 
indicate that chronicity of somatic 
symptoms does not preclude successful 
psve hotherapy. 

Discussion. ‘The patients invested the 
pills with a wide range of intellectual 
and emotional meaning. In some they 
were seen as modern magic. On the 
cther extreme, they were accepted 
merely because the physician offered 
them and without any faith in their 
efficacy. There seemed to be no limit 
to the possible somatic and_ psychic 
systems which might be influenced for 
better or for worse. Several patients 
showed responses which varied from 
time to time. Naturally, the factors 
which determined the individual's re- 
sponses were under constant scrutiny. 
Further observations on placebo ther- 
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apy are derived from the clinical data. 

Placebo therapy, the most common 
of all therapies*'*, by paradox has a 
scanty literature w vith but few refer- 
ences. There are no comprehensive lists 
of indications, contraindications, rec- 
ords of its successes and failures, no 
reports on its me thods of actions or 
formulations of its dynamics*. The sub- 
ject receives scant notice in textbooks 
on treatment, and is often ignored 
lectures and courses in therapeutics. 
Meanwhile, physicians have known that 
placebos can influence the body physi- 
ology?*4:104.15 and each doctor has one 
or more faithful and grateful patients 
who have responded favorably, even 
dramatically. 

Recent medical literature suggests 
that placebo medication is being sub- 
jected to more extensive scrutiny’~’’. 

For better understanding it is nec- 
essary to distinguish between the * ‘pla- 
cebo” itself and the ‘ ‘placebo reaction. 
The “placebo” is the agent employed, 
with or without some ritual, but always 
with the suggestion or implication of its 
power or helpful properties. In the 
mind of the public, the placebo is a 
pill made of sugar or some bitter sub- 
stance. Frequently it is colored. The 
placebo, however, may be of any ob- 
ject or substance, such as a stone or 
a vitamin, and may be given by hypo- 
dermic or other method. It must never 
be forgotten that any therapeutic sub- 
stance (even pe nicillin and gamma 
globulin) can in some instances pro- 
duce a “placebo 
The placebo part of its action, there- 
fore, cannot be attributed to the in- 
trinsic properties of the substance it- 
self. 

The witch doctor with his secret po- 
tions and powders, the foods and rituals 
of the faddist, even the religious sym- 
bols and substances which are carried, 
touched or eaten would all fall into 
the category of the placebo. The reac- 
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tion can be produced by serious pe ople, 
charlatans, and 
with equal facility. Perhaps this fact is 
one of the many explaining why the 
progress of the pk icebo therapy from 
the magic to the scientific has been so 
painfully slow. 


scoundrels scientists 


The “placebo reaction” is the physio- 
logical’*° and psychological reaction 
to the administration and acceptance of 
the placebo. It can also follow a ritual, 
t surgical procedure and even psycho- 
therapy. This reaction can be 
and beneficial, or 
and_ detrimental. 
Sc ike, we 


positive 
it can be negative 
For completeness 
must include the fact that at 
times the placebo may be offered, but 
no placebo reaction follows. At other 
times, the occurs when no 
placebo intent was considered or in- 
tended. 

The “placebo reaction” can be pe- 
culiar to the individual (even varying 

him from time to similar 
in families, groups or evén entire cul- 
tures. It appears that the human capa- 
bilities for re sponse in this manner are 
fundamentally basic and_psycho- 
logically primitive that the existence 
of a “pl: icebo reaction” can 
psychiatric diagnostic significance in 
itself. This means that all humans, even 
the most maturely adjusted, may, as a 
result of suffering and longing for re- 
lief, obtain a placebo reaction to the 
medication regardless of its nature. Es- 
pecially may the response include 
varying amounts of placebo reaction if 
the healer is held in great esteem. 

Placebo therapy should not be dis- 
carded in general practice. It only 
needs to be put in its place. If, while 
the patient is being prepared to acce pt 
psychotherapy, 


reaction 


time) or 


have no 


medication seems nec- 
a placebo may be given. We 
would suggest that always some discus- 
sion of present problems, conflicts and 
worries, go along with it until such 
time as the pill or injection can be dis- 


essary, 
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continued without threatening the doc- 
tor-patient relationship. For the physi- 
cian who dislikes psychotherapy or 
feels inadequate to attempt it, we sug- 
gest more study of the placebo reaction 
and more referrals to the psychiatrist. 
Obviously, specific solutions to tension 
and stress-producing problems with un- 
derstanding, insight and maturing is 
the only therapy which stands the test 
of time. Nonspecifics will be at best, 
only temporary. 

The awareness of the existence and 
potency of the placebo is apparently 
common knowledge. 
though the physician himself did not 
know which pill was _ placebo, 
never possibility of 


In our study, al- 
and 
mentioned the 
placebo therapy, sever: il patients sus- 
pected it. Some expressed their interest. 
Others, 


ity or 


periods of suspicion, curios- 
test. They 
assuming 


negativism, made a 


tried dissolving it in water, 
it was sugar if it disappeared. Others 
tasted it or broke apart to examine 
it and see if it bitter or 
Naturally, a placebo given by hypo- 
could this 


were not. 


dermic never be tested in 
manner. 

The detrimental consequences of the 
patient discovering that he has been 
receiving a placebo would dictate that 
several rules be adopted to protect the 
doctor-patient relationship. F irstly, the 
placebo intent must be the confidential 
secret of the ther: ipists. Secondly, to 
maintain the integrity of the therapeutic 
effort, a should be 
which pharmacologi- 
cally 
though the intent is the placebo re: 
tion. 


substance used 


could influence 


some somatic symptoms, even 
Thus, should a_ patient 
suspicious of placebo therapy, the ther- 
apist need only give an honest evasion, 
rather than a lie. Indeed, the jungle 
medicine knew the importance 
of this long before his 
leagues. 

The clinical responses to the placebo 


man 
scientific col- 


818) 
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parallel the various emotional invest- 
ments of the doctor-patient relationship. 
Several patients reported dramatic so- 
matic and psychic changes with the 
pills after years of failure with various 
other medications and therapies. The 
new factor was not so much the pill, 
but the emotional relationship with the 
therapist, with the credit displaced to 
the pill. The patient who called a physi- 
cian a “magic doctor” had a vague 
understanding of the real source of her 
change. There can be no doubt that 
the placebo derives its power from the 
vast potential of the emotional rela- 
tionship between the omnipotent phy- 
sician and the needs of the patient. 
The power of the doctor-patient rela- 
tionship has been noted by others?. 
\t times the pill will cement the rela- 
tionship; at other times it may symbol- 
ically or magically distort it. In all 
instances the placebo is invested as a 
part of the source, the physician him- 
self. 

The statistical results of the therapy 
have indicated that most patients do 
not need a placebo to facilitate the 
doctor-patient relationship. In fact, 
while in some instances the pill did 
seem to help, in a greater degree it 
complicated and made the psycho- 
therapy more difficult. This observation 
has been noted previously®. It would 
seem logical to hope, however, that 
future study might indicate those pa- 
tients in whom a placebo would ‘be 
beneficial and that the psychodynamic 
problems presented by the pill’s pres- 
ence would not be a burden detrimental 
to insight. 

There can be no question that the 
placebo reaction functions within the 
limits of practical psychotherapy. While 
the placebo reaction alone may be 
helpful in some instances, it rarely 
stands the test of time. The disappear- 
ince of the dramatic changes as the 
pill “loses its charm” is frequently ac- 
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companied by grievous emotional reac- 
tions. For this reason it is essential to 
remember that only insight can ade- 
quately and perm: anently solve prob- 
lems. The pill is not a ‘substitute for 
expert psychotherapy. On the other 
hand, if the pill can function in a 
positive supportive and adjunctive role 
for a limited time, it will have a place 
in scientific therapy. In this regard, 

is preferable to consider placebo ther- 
apy during periods in which the stress 
is limited by definite time periods, 
rather than for chronically disturbed 
persons. 

Summary and Conclusions. 1. Sev- 
enty-five patients with psychosomatic 
symptoms were divided into three fairly 
equal groups. Group A received a po- 
tent pill depressing the autonomics and 
the central nervous system. Group B 
received a placebo. Group O received 
no pill medication. All three groups 
received analytically-oriented psycho- 
therapy. The ide ntity of the potent pill 
and of the placebo was unknown to the 
investigators. 

2. Therapeutic results were recorded 
by both patient and physician. The pill 
group and the placebo group could not 
be differentiated by numbers of im- 
proved patients. The group receiving 
psychotherapy alone had the highest 
rate of improvement. Most patients re- 
acted emotionally to both potent pill 
and placebo. 

3. A placebo may be any object of- 
fered with therapeutic intent. The pla- 
cebo may or may not produce a “place- 
bo reaction” which is either subjective 
or objective, psychological or physio- 
logical, and positive or negative. The 
“placebo reaction” has no psychiatric 
diagnostic significance. 

4. The “potency” of the placebo is 
derived from, and is a part of, the 
emotionally-invested doctor-patient re- 
lationship. Its therapeutic ranges are 


l 
t 
1 
| 
( 
n 
it 
( 
0 
1¢ 
d 
l 
( 
1¢ 
I 
n, 
le 
)]- 


512 


the extremes of practical psychother- 
apy. Most patients did better in our 
hands without placebo therapy. The 
“placebo reaction” occurs in psycho- 
therapy, even without a pill, in the 
so-called “transference” cure. Specific 
indications for placebo therapy are not 
yet available, but placebo therapy 
should be an adjunct to psychotherapy. 

5. It is concluded that placebo ther- 
apy should be the secret of the thera- 
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pists, that substance conceivably 


influencing some somatic symptom be 


a 


used as the placebo, and that placebo 
therapy be time-limited to periods of 
increased stress. 

6. Important incidental observations 
included those on a special group of 
patients characterized by their vague- 
ness; and also the favorable response 
obtained in ol ill 


a group 


patients 
longer than 10 years. 
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Reports concerning the efficacy of 


steroid hormone therapy in myocardial 
infarction have contradictory. 
Breu' has stated that mortality was 
decreased, blood pressure was stabli- 
ized and electrocardiographic 
evolution was hastened. Griffith’? noted 
no alteration of the course of 12 infarct 
patients with shock treated with ACTH 
or cortisone. Sampson Zipser* 
found hydrocortisone helpful in addi- 
tion to pressor amine therapy of shock. 
Hypotensive and metabolic responses 
to myocardial infarction in elderly pa- 
tients treated with 
ilready reported? 


been 


routine measures 
suggested further 
evaluation of cortisone therapy in the 
light of these conflicting findings. 


Material and Methods. Five patients with 
typical clinical evidence of myocardial infare- 
mn, ranging in age from 52 to 70 years with 
i mean of 64, were transferred to the Metabol- 

Ward of King County Hospital (Table 1). 
No effort was made to select either good or 
or risk patients. Pathologic Index Rating 
Schnur5 from 15 to 135. Three 
ere in heart failure, 2 had experienced an- 
na and previous myocardial infarction. 
demonstrated — anterior 
ll infarction in 4 individuals and postero- 
ptal infarction in one. 


ranged 


ectroc ardiograms 


[hese patients were treated with cortisone, 
mg. orally every 6 hours; this therapy was 
rted within 48 hours of. onset of infarction. 
rtisone dosage was tapered 95 mg. daily 


after the 12th day; this was followed by 
ACTH, 15 units LM. daily for 2 days. Sup- 
portive therapy included nasal oxygen, 
morphine, and digitalis for heart failure. Anti- 
coagulants were not used. Neosynephrine and 
norepinephrine were given to one patient 
(I.M.), who was in shock. 

Pulse, respiration and blood pressure were 
determined at hourly intervals around the 
clock for 2 weeks. Four hundred milligram 
sodium diet was employed; daily intakes of 
sodium, potassium, and water were calculated 
from measured amounts of food and fluids. 
Urinary outputs of sodium and potassium 
were determined, for calculation of balances. 
A crude water balance (neglecting insensible 
and sweat losses) was obtained by subtracting 
output from intake. Body weight was ob- 
tained daily with an Invalift scale. Serum 
sodium and potassium concentrations, leuko- 
cyte count, sedimentation rate (Wéintrobe), 
venous pressure, and circulation time were 
determined twice weekly. Electrocardiograms 
were done daily for the first week, then twice 
weekly through the fifth week. 

Hypotension was defined as a systolic pres- 
sure under 90 mm. Hg. 


Results. 1. CLINICAL COURSE AND MOR- 
TALITY RATE (Table 1). Two patients 
with pathological indices of 80 and 135 
expired on the tenth and twelfth days 
with extensive infarction and _ heart 
failure. 

Two of the patients who lived ex- 
perienced hypotension without clinical 
evidence of shock. Those who died 
exhibited higher blood pressures dur- 


°These studies have been supported by Grant-in-Aid from Washington State Heart Asso- 


ition. 
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ing the course of hospitalization. After 
the first day, mean hourly systolic pres- 
sures varied from 10 to 29 mm. Hg 
above corresponding levels observed in 
1). Average dia- 
stolic pressures also varied from 11 to 
24 mm. Hg higher in dying patients. 
Heart rate was slightly higher, on the 
average, in the 2 patients who subse- 
quently died. 


living patients (Fig. 
| 
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2. METABOLIC RESPONSES. All patients 
had satisfactory caloric intakes after 


the second day (Fig. 2). During the 
first week, mean body weight showed 
negligible fluctuations. One patient, 
who died, gained 2 kg. before death on 
the ninth day. The other 4 patients lost 
1.0 to 2.1 kg. during the second and 
third weeks. Discrepancies between 
weight change and crude water balance 
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Fig. 1—Blood pressures were determined at hourly intervals around the clock for 2 weeks. 
Average daily systolic and diastolic pressures for living patients are compared graphically with 
corresponding values for dying patients. 
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ig. 2.—Average daily sodium, potassium and crude water for living patients are compared 


with corresponding data for dying patients. Caloric intake for both groups is indicated. 
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and definite water re- 
tention was suspected in 2 patients who 
retained 0.1 to 2.8 
12.4 and 


This was in 


were observed, 


died, since they 
liters per day, or a total 
5.9 liters by the ninth day. 
contrast to 0.0 to 0.6 liter per day for 
a mean total of 2.4 liters in survivors 
on the same day of illness (Fig. 2). 
Sodium retention in 2 eihcos patients 
never was more than 16 mEq. per di y. 
The total was only 88 and 68 mEq. 
sodium on the days of death (Fig. - 
Curiously, potassium balance was also 


slightly positive (ranging from +5 to 


ERUM 


WEEKS 


Fig. 3 


weekly. Biwee kly 
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in all but one patient; all except one 
exhibited leukocytosis. Ve- 
nous pressure was elevated in 3 patients 


moderate 


on admission and remained elevated in 
2 of these, one of whom died. Digitalis 
was instituted died 
in heart failure, another recovered 
promptly, and the third recovered after 
3 weeks of heart failure. Prolongation 
of circulation time paralleled venous 
hypertension in all but one individual. 

Electrocardiographic 


patients; one 


evidences 
infarction did not regress or stabilize 
more rapidly than in untreated individ- 


Serum potassium, sodium and chloride concentrations were determined at least twice 
average values for living patients are contrasted with similar values for 


dying patients 


5.4 mEq.) after the second day. This 
totaled +79 and +125 mEq. at death, 
even though no potassium supplements 
had been given (Fig. 2). In these 2 
patients. serum sodium fell from 147 
to 140 mEq. and potassium also 
decreased from 5.7 to 5.4 during the 
same time (Fig. 3). 
potassium loss or 


There was no 
significant sodium re- 
tention in patients who lived. 
chloride levels fell 
mEq. in survivors, 


Serum 
from 103 to 97 
and from 94 to 9] 
mEq. in the 2 patients who died. 
3. OTHER LABORATORY OBSERVATIONS. 
Sedimentation rate remained above 22 
mm. per hour during the first 2 weeks 


uals. Q waves, RST elevation, and in- 


version of T until 


death in 2 patients. Q waves accom 


waves persisted 


panied by [ inversion were still noted 
in the fourth week in 
survived. 

Discussion. In_ this 
neither morbidity nor 
significantly 
therapy. Death occurred in 
as predicted by 
Rating on admission. 


patients who 
small group, 
mortality was 
influenced by cortison 
patients 
Index 
There was neither 


Pathologic 


a “stabilizing effect” on blood pressure 
nor prevention of hypotension. Lowe 
observed in 3 
survivors; systolic pressures below 9 


blood pressures were 
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and even below 80 in one Oriental 
patient were not accompanied by 
shock. Evolution of — electrocardio- 
graphic changes was not accelerated. 
Other evidences of tissue injury or 
necrosis, such as leukocytosis and ele- 
vation of sedimentation rate, persisted 
as long as usual. 

Only the dying patients retained 
both salt and water and gained weight. 
This phenomenon, which appears to 
be primarily a function of the under- 
lying disease*, may be augmented by 
cortisone therapy. Survivors are able to 
maintain normal salt and water metabo- 
lism, despite steroid therapy. It was of 
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interest that potassium balance re- 
mained slightly positive though no sup- 
plements were used. 

No other undesirable side effects of 
cortisone were noted. 

Summary. Five patients with acute 
myocardial infarction were treated with 
oral cortisone, 300 mg. daily, during the 
frst 12 days of disease. Moderate so- 
dium and water retention occurred in 
two severely ill patients who died, but 
did not occur in three patients who 
lived. Blood pressure responses, mor- 
bidity and mortality rate were not 
favorably influenced. 
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SUMMARIO IN INTERLINGUA 


Effectos de Cortisona Super le Responsas Metabolic in Infarcimento Myocardial 


Cinque patientes con acute infarcimento myocardial esseva tractate con doses 


oral de 300 mg de cortisona per die durante le prime 12 dies del morbo. Moderate 


grados de retention de natrium e aqua occurreva in duo severmente malade 
patientes qui moriva, sed iste phenomeno non occurreva in le tres altere patientes 


Le responsas de pression sanguinee, le morbiditate, e le 


nortalitate non monstrava un favorabile effecto del droga. 


| 
| 
til | 
ed 
ho 
up 
vias 
nts 
dex 
het 
iré 
Wel 
Q( 


CORRELATION OF PAIN AND THE ROENTGENOGRAPHIC FINDINGS 
OF SPONDYLOSIS OF THE CERVICAL AND LUMBAR SPINE 


By ALLEN E. 


HUvSSAR, 


M.D. 


AND 


EMANUEL J. M.D. 


(From the Medical and Radiological Services of the Veterans Administration Hospital, Montrose, 
New York) 


IN this report, the term ‘ ‘spondylosis” 
denotes the roe ntgenographic findings 
of bony spurs of the vertebral bodies, 
narrowed disc space, and narrowed in- 
tervertebral foramina, occurring singly 
or in various combinations. “Spondy lo- 
sis’ is used to differentiate this entity 
from “degenerative joint disease” ( also 
called osteoarthritis, hypertrophic 
ritis, or degenerative arthritis) the 
name for hypertrophic and degenera- 
tive changes in the costovertebral and 
apophyse val junctions, the only true 
joints of ys Unfortunately, this 
distinction in pathology and te srminol- 
ogy is not respected by the majority of 
physicians. The aforementioned roent- 
genographic changes are _ usually 
grouped under “degenerative joint dis- 
ease’ or one of its synonyms, causing 
confusion in the discussion and under- 
standing of these subjects. 

Although spondylosis and degenera- 
tive joint disease of the spine may be 
present simultaneously, there is a great 
difference in their incidence and clini- 
cal significance. These differences 
alone are ample reasons why the two 
conditions should be handled as two 
entirely separate entities. 

The attitude of the medical profes- 
sion toward spondylosis as a cause of 
pain is far from consistent. It has often 
been written or stated that spondylotic 
changes rarely, if ever, are responsible 
for the patient’s complaint of neckache 
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or backache. Everyone has had the ex- 
perience of seeing roentgenographic 
signs of severe spondylosis in persons 
without any Yet, it is a 
common pri actice to consider roentgeno- 
graphic findings of bony proliferations 
of the vertebral bodies, 
intervertebral for- 
amina as the cause of pain over the 
involved area. Today, it appears to take 
a certain amount of courage on the part 
of the physician to disregard those 
prominent bony seen on the 
roentgenogri iphic films of the patient 
who is seeking medical attention for 
an acute or backache. It may 
be that well controlled studies to un- 
cover the association of pain with spurs 
could furnish this much needed cour- 
age. With this aim in mind, we under- 
took the study presented here. 
Definite knowledge of the relation- 
ship between pain roentgeno- 
graphic findings of spondylosis would 
be important in clinical practice as 
well as in military, industrial and com- 
pensation medicine. To illustrate the 
significance and magnitude of the prob- 
lem, we wish to quote this example: 
From the files of a single geographic 
area, we estimated that on a 
national basis, one of the compensa- 
tion agencies is currently paying disa 
bility pensions to about 30,000 indi 
viduals for “osteoarthritis of the spine, 
with the diagnosis based on backach« 


Sy mptoms. 


narrowed disc 


space or narrowed 


spurs 


chronic 


and 


have 
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and roentgenographic 
spondylotic changes. 

Only a few reports are available on 
the correlation of pain and spondy- 
lotic changes. Although various termi- 
nology has been used, all reports quoted 
here deal with roe ntgenological find- 
ings that come under the term spondy- 
losis. 


findings of 


In Garvin's series® of 500 patie nts 
with roentge nographic evidence of “hy- 
pertrophic arthritis” of the lumbar 
spine, 30% complained of backache. 
In another study, 931 industrial job 
applicants without symptoms referable 
to the spine and negative findings on 
rigid physical examination, were sub- 
mitted to routine pre-employment 
roentgenographic examination of the 
lumbosacral spine. “Proliferative chang- 
es” were found in 63 cases (Cushway 
and Maier*). In Bohart’s experience, 
“proliferative changes” of the lumbar 
indications that the individ- 
ual will work only a short time before 
becoming disabled by backache*. When 
Breck, Hillsman and Basom* examined 
150 consecutive applicants for heavy 
work, none of whom had _ backache. 
they found that 21% showed from mild 
to severe “hypertrophic changes.” Re- 
cently Bistroém' studied the lumbar 
spines of 151 patients. While none “ 
them had any painful symptoms, 122 
81%) showed “degenerative changes” 
all degrees on the roentgenograms. 
in Oppenheimer and Turner's observa- 
tion, thinning of the cervical disc was 
nvariably associated with pain*. 
thers, like Mettier and Capp’ and 
rain’, could not confirm this close 
relation. 
The subjects of these few and con- 
versial reports were either persons 
th pain, patients with various ill- 
sses, or individuals seeking employ- 
ent. Neither group satisfies the cri- 
ia of an objective approach to the 
blem. Our investigation was under- 


spine are 
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taken with the thought that sampling 
the general population might provide 
better controlled material to re-examine 
the clinical significance of spondylosis. 
Only the cervical and lumbar spines, 
the two most common sites of pain, 
were included in this study. 


Material and Methods. Five hundred male 
employees of the Veterans Administration 
Hospital at Montrose, New York, were the 
subjects of this investigation. For accuracy in 
this study, we considered it important to 
obtain a group of individuals who were free 
of motivation or secondary gain factors, and 
free of other illnesses or abnormalities. There- 
fore, the employees were recruited on a 
voluntary basis after they understood the 
purely scientific purpose of the examination. 
Those drawing compensation pensions for 
“backache,” “rheumatism,” “arthritis,” or 
those with unsettled claims (a total of only 
3 persons) were excluded from this study. 
Subjects with a history of significant injuries, 
rheumatoid arthritis, or other systemic dis- 
eases were rejected. After physical and roent- 
genographic examination, those found to have 
significant abnormalities other than spondylo- 
sis were also excluded. The 500 employees 
investigated came from all ranks and de- 
partments in the hospital. They ranged in 
age from 18 to 65 years, with an average of 
36 years. 

The investigation consisted of a clinical 
and roentgenographic examination. 

In the course of clinical investigation, the 
individuals were questioned as to the amount 
of physical work, injuries, and pain in the 
cervical or lumbar regions and adjacent areas, 
including radiation into the extremities. A 
physical examination was carried out to de- 
termine excess in weight, limitation of mo- 
tions, tenderness of the lumbar and cervical 
areas, also to discover anomalies which would 
make the subject ineligible for this study. 

The roentgenographic examination con- 
sisted of taking films of the cervical and 
lumbar spines in anteroposterior, lateral and 
the two oblique positions. The films were 
examined for presence of bony spurs, nar- 
rowing of disc spaces, narrowing of inter- 
vertebral foramina, and abnormalities of the 
apophyseal joints. Those with other devia- 
tions from normal were eliminated from the 
investigation. 

The clinical examination was carried out 
by one author, the roentgenographic exami- 
nation by the other. Neither knew the find- 
ings of the other until all data were collected. 
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The res then submitted to statistical 
analysis 

Results. 1. CERVICAL SPINE. The find- 


ings of this investigation were analyzed 
from the following standpoints. 

1. General Correlation of Pain and 
Roentgenographic Findin Thirty- 
eight of the 500 subjects complained of 


os, 


rABLI | ASSOCIATION OF PAIN 
AND ROENTGENOGRAPHIC FINDINGS 
OF THE CERVICAL SPINE 
Pain No Pain 
Positive roe genogram 13 71 
Negati tgenogram 25 39] 


cervical pain and 84 showed roentgeno- 
graphic signs of spondylotic changes. 
The numerical correlation of pain and 
roentgenographic findings is shown in 
Table 1. When these figures were sub- 
mitted to statistical the 
following report was returned: “The 
phi coefficient® transformed to an esti- 


evaluation, 


TABLE : CORRELATION OF TYPE (¢ 
INCIDENCE AND SEVERITY OF PAIN 
CLASSIFICATION OF ROENTGEN-RAY FINDINGS 

R raj To lNo 
Negat 116 
\ 2] 
B 
( 
500 
10 
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mate of Pearson r was employed for 
use with 2 X 2 tables and dichotomized 
noncontinuous data. Results for cervi- 
cal roentgenographies yielded a phi of 
1().134. This 


for this number of cases is significantly 


is a correlation which 
bevond zero but, on the other hand, 
is completely worthless for use in pre- 
diction of the individual case.” 

2. Correlation of Severity of Roent- 
genographic Findings and Incidence 
and Severity of Pain. The positive roent- 
genographic findings were classified 
\ 


narrowed 


into three degrees: spurs only, B) 


spurs and disc space, 


spurs, narrowed disc space and 
rowed foramina. The 5 cases with nar- 
rowed disc space but no other findings 
were put in Group B. The severity of 
pain was graded as: localized infre- 
quent, frequent, or radicular pain. 
The numerical and graphic relation- 
ship between these elements is shown 
in Table 2. Since the incidence of pain 


was too low for valid statistical analv- 


MF ROENTGENOGRAPHIC FINDINGS WITH 
OF THE CERVICAL SPINI See TEXT FO! 
FIGURES IN PARENTHESES MEAN PERCENTAGI 
P 
Ineid Infr Fre 
a Lo Lo Ra 

25 (6.0 IS (4.25 7 (1.6 0 

] 5.0 1 (5.0 0 0 

9 (28.0 8 (25.0 | 0 0 

> (10.0 2? (6.6 0 

SS 28 10 


Negative A B 


Roentgenog1 iphic Findings 


°As described in Edwards, A. L.: Statistical Analysis for Students in Psychology 
cation. New York: Rhinehart & Company, 1951, pp. 11 
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sis, none was performed. However, in- 
spection of the figures fails to reveal 
any appreciable difference in incidence 
of pain in the various roentgenographic 
groups. 

The correlation between the severity 
of roentgenographic findings and sever- 
ity of pain could not be analyzed be- 
cause of the small number of cases in 
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seen. Hypertrophic changes of the 
facet-joints were noted in only 2 cases; 
neither one had complained of pain. 

3. Correlation of Age, Incidence of 
Positive Roentgenographic Findings and 
Incidence of Pain. The numerical and 
graphic relationship between_ these 
factors is shown in Table 3. The sta- 
tistical analysis reveals a highly sig- 


TABLE 3.—CORRELATION OF AGE, POSITIVE 
ROENTGENOGRAPHIC FINDINGS AND INCI- 
DENCE OF PAIN OF THE CERVICAL SPINE. 


(FIGURES IN PARENTHESES MEAN PERCENTAGE. ) 


Positive Incidence 
Age Total No. Roentgen-ray of Pain 
18-29 147 1 (0.7) 6 (4.0) 
30-39 185 15 (8.1 14 (7.5 
40-49 90 19 (21.1 7a 
50-59 55 30 (54.5 8 (14.5 
60 and over 23 19 (82.6) 3 (13.0 
500 3S 
80+ 
OS. X-ray 
= 60} Pp 
a 
40+ 
a 
@ 
oO 
20+ 
= pain 
18-29 30-39 40-49 50-59 60 & over 


he various pain groups. However, note 
ie absence of a single case of radicular 
iin, even the scarcity of “frequent 
calized pain” (a total of 3) among 
ie 63 individuals who showed nar- 
wed disc space (roentgenographic 
roup B plus C). Thirty-one of the 63 
so had narrowed intervertebral fora- 
ina and in 23 of these 31 persons 
traforaminal bone spurs were also 


nificant association between the dis- 
tribution of age and positive roent- 
genographic findings (chi square = 
144.8; P<0.001), and only slightly 
better than chance association between 
age and incidence of pain (chi square 
= 10.00; 0.02<P<0.05). 

4. Correlation of Body Weight, Posi- 
tive Roentgenographic Findings and 
Pain. The numerical and graphic re- 
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these factors is 
shown in Table 4. The statistical analy- 
sis found a lack of any significant cor- 
relation between weight and _ roent- 
genographic findings (chi square 
5.8; 0.05<P<0.10) or weight and pain 
( chi square 1.8; P>0.20). 

5. Correlation of Heavy Work, Posi- 


lationship between 


tive Roentgenographic Findings and | 


Pain. The numerical and graphic rela- 


TABLE 4 
POSITIVE 
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alyzed in the same manner as those of 
the cervical spine. 

I. General Correlation of Pain and 
Roentgenographic Findings. Of the 500 
subjects examined, 95 complained of 
lumbar backache and 115 showed some 
radiographic signs of spondylosis. The 
numerical correlation of pain and 
roentgenographic findings is shown in 


Table 6. Statistical analysis of these 


WEIGHT 
FINDINGS 


AND INCIDENCE OF PAIN OF THE CERVICAI 


SPINE. (Figures PARENTHESES MEAN PERCEN 
CENTAGI 
Po I 
Weight Total \ R enigen 
Normal 322 3 (15 24 (7.4 
10-200; over normal 15 (20.9 6 (5.2 
over normal 18 14 (29.0 6 (12.5 
More than 30°; over normal 15 5 (20.0 2 (1 
500 S4 
~" 
a 
© 20+ 
> pos. x-ray 
o 
pain 
@ 
oO 
Lweight 
Normal 10-20 20-30 > 30 


tionship between these factors is shown 
in Table 5. The statistical evaluation 
found a better-than-chance association 
between the degree of heavy work and 
positive roentgenographic findings (chi 
square 10.11; P<0.01) but report 
of pain and degree of work showed in 
effect only a chance association (chi 
square 3.37; 0.10<P<0.20). 

II. LUMBAR SPINE. The findings con- 
cerning the lumbar spine were an- 


per cent over normal 


data found the following correlation: 
“Results on the lumbar spine yield no 
relationship between pain and spondy 
losis.” 

2. Correlation of Severity of Roent- 
cenographic Findings and Incidence 
and Severity of Pain. The positive 
roentgenographic findings are classi 
fied into three degrees: A) spurs only 
from slight to moderate degree, B 
spurs only, of severe degree, C) spur: 
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rABLE 5.—CORRELATION OF PHYS- 
ICAL WORK, POSITIVE ROENTGENO- 
GRAPHIC FINDINGS AND INCIDENCE 


OF PAIN OF THE CERVICAL SPINE ( Fic- 


URES IN PARENTHESES MEAN PERCENTAGE. ) 


Positive Incidence 


Physical Work Total No. Roentgen-ray of Pain 
Light 326 $1 (12.6) 21 (6.4 
Mod. heavy 79 18 (22.8) 10 (12.7 
Heavy 95 25 (26.8 7 (7.4 
SS 

30 

se 

a. pos. x-ray 

S 20 

a 

10 

pain 

= 

work 
Light Mod. heavy Heavy 
TABLE 7.—CORRELATION OF 


GRAPHIC FINDINGS WITH INC 
THE LUMBAR SPINE. (See 
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and narrowed disc space. The severity 
of pain was graded as: localized infre- 
quent, frequent, or radicular pain. 

No radiologically narrowed interver- 
tebral foramina or intraforaminal spurs 
were found in this group of subjects. 


TABLE 6.—ASSOCIATION OF PAIN 
AND ROENTGENOGRAPHIC FINDINGS 
OF THE LUMBAR SPINE. 


Pain No Pain 
Positive roentgenogram 26 89 
Negative roentgenogram 69 316 


The numerical and graphic relation- 
ship between the three degrees of 
roentgenographic finding and lumbar 
Statistical 
correlation be- 


pain is shown in Table 7. 
evaluation found no 
tween the severity of roentgenographic 
findings and incidence of pain (chi 
square and P not significant ). 

The correlation of severity of roent- 
genographic findings and severity of 


THE TYPE OF ROENTGENO- 
IIDENCE AND SEVERITY OF 


FOR CLASSIFICATION OF ROENT- 


GENOGRAPHIC FINDINGS. FIGURES IN PARENTHESES MEAN PERCENT- 
AGI 
Type of Pain 
Incidence Infrequent Frequent, 
Roentgenographic Findings Total No. of Pain Localized Localized Radicular 
Negative S85 69 (17.9 36 (9.3 23 (5.9 10 (2.7) 
\ 85 17 (20.0) 12 (14.1) 3 (3.5 2 (2.4) 
B 13 3 (23.0) 1 (7.7) 1 (7.7 1 (7.7 
( 17 6 (35.3) 3 (17.7 3 (17.7 0 
500 95 52 30 13 
— 
= 30F 
a 
S 20} 
> 10 
Negative A Bo Cc 


Roentgenographic Findings 
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pain was statistically not analyzed be- 
cause of the very small number of 
subjects in some pain-groups. Note, 
however, the absence of radicular pain 
in the roentgenographic Group C, rep- 
17 cases with in- 
tervertebral disc space. Of the 13 indi- 
viduals who complained of radiating 


resenting narrowed 
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C degrees of roentgenographic changes, 
respectively ) had no pain. 

3. Correlation of Age, Positive Roent- 
genographic Findings and Pain. The 
numerical and graphic relationship be- 
tween these factors is shown in Table 
§. Statistical evaluation found highly 
significant correlation between age and 


TABLE 8.—CORRELATION OF AGE, POSITIVE 
ROENTGENOGRAPHIC FINDINGS AND INCI 
DENCE OF PAIN OF THE LUMBAR SPINE Fic 
URES IN PARENTHESES MEAN PERCENTAGE 

Positive Ineider 
Age Total No Roe nige n-ray of Pa , 
18-29 147 0 19 (12.9 
30-39 185 18 (9.7 39 (21.0 
40-49 90 33 (36.7 22 (24.4 i 
50-59 55 $6 (83.6 10 (18.0 | 
60 and over 28 18 (78.5 > (21.7 
500 115 5 
80+ 
POS. x-ray 
~ 60F 
G 
a 
x 40+ 
7.) 
a 
S 20} 
pain 
18-29 30-39 40-49 50-59 60 & over 
AGE 


pain, 10 had negative roentgenographic 


findings and only 3 showed spurs of 


the vertebral bodies. 


noted in 4 persons, two of them ( witl 


A and C degrees of roentgenographic 
changes, respectively ) complained of 


pain, the other two (also with A an 


Hypertrophic 
changes of the facet-joints were only 


‘positive roentgenographic findings, (chi 


square 173.0; P<0.01), but no cor- 
relation between age and pain (chi 
square 9.4). 


1 4. Correlation of Body Weight, Posi- 


tive Roentgenographic Findings and 
Pain. The numerical and graphic re 
lationship between 


| these factors is 
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shown in Table 9. Statistical evalua- 
tion found a better than chance asso- 
ciation between weight and _ positive 
roentgenographic findings (chi square 
10.5; P= 0.015) but weight and 
pain showed no significant association 
chi square 1.0; P>0.50). 
5. Correlation of Heavy Work, Posi- 
tive Roentgenographic Findings and 


TABLE 
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neckache and lumbar backache with 
the common radiographic findings of 
bony spurs, narrowed disc space and 
narrowed intervertebral foramina of 
the cervical and lumbar spines. 
Concerning the cervical spine, a low 
degree of general correlation was found 
between the incidence of pain and 
positive roentgenographic findings. 


9.—CORRELATION OF WEIGHT, POSI- 


TIVE ROENTGENOGRAPHIC FINDINGS AND INCI- 


DENCE OF PAIN OF THE LUMBAR SPINE. 


( FIGURES 


IN PARENTHESES MEAN PERCENTAGE. ) 


Weight 
Normal 
10-20°7, over normal 
20-30°7, over normal 
More than 30°7 over normal 


— 
Qa 
S 40F 
= 
a 
8 
c 
4 
oO 
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Total No. Roentgen-ray 


Positive Incidence 


of Pain 


322 58 (18.1 60 (18.6 
115 33 (29.0 22 (19.0 
48 21 (44.0 10 (21.0 
15 3 (20.0) 3 (20.0 
500 115 95 
pos, x-ray 
Pain 


Pain. The numerical and graphic re- 
itionship between these factors is 
hown in Table 10. Statistical evalua- 
tion of these figures revealed a better- 
than-chance association between the de- 
ree of heavy work and positive roent- 
phic findings (chi square = 
2; P<0.01), but none between hard 
or and pain (chi square = 3.23; 
0.10). 
Comments. The task of this clinical 
vestigation was to examine the cor- 
lation of the common complaints of 


Normal 10-20 


i. weight 
20-30 >30 


per cent over normal 


This correlation, however, was not high 
enough to justify the connection of pain 
with spondylotic changes in individual 
cases. The value of this correlation 
was further diminished by the very low 
degree of relationship between severity 
of roentgenographic findings and inci- 
dence, and severity of pain. Further- 
more, a highly significant association 
was found between age and roentgeno- 
graphic findings but not between age 
and incidence of pain. 

Concerning the lumbar spine, no 
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correlation was found between _ inci- 
dence of pain and positive roentgeno- 
graphic findings. The lack of relation- 
ship between these two factors was 
further substantiated by the facts that 
while the incidence of positive roent- 
genographic findings increased with 
age, body weight and physical work, 
the incidence of pain did not; further- 
more, no correlation could be found be- 
tween the severity of roentgenographic 
findings and incidence and severity of 
pain 


TABLE LO 


WORK, POSITIVE 


CORRELATION Ol 
ROENTGENOGRAPHIC 


November, 1956 


of the 23 persons who showed bony 
spurs within the cervical intervertebral 
foramina, none had radicular symp- 
toms and only two complained of pain, 
localized at the back of the neck. In 
the case of the lumbar spine, not one 
of the 17 persons with narrowed disc 
space had radicular symptoms while 
of the 13 individuals who complained 
of pain radiating into the lower ex- 
tremities, 10 had negative roentgeno- 
graphic findings and only 3 showed 
spurs of the vertebral bodies. None of 


PHYSICAI 
FIND 


INGS AND INCIDENCE OF PAIN OF THE LUMBAR 


SPINE. (Ficures in PARENTHESES MEAN PERCENTAGI 
Positive  Incidencé 
Phusical Work Total No. Roentgen-ray of Pair 
Light 326 59 (18.1 57 (17.5 
Mod heavy 79 21 IG 1¢ 20.0 
Heavy 95 > (37.0 22 (28.0 
500 115 
= 40 
a. . X-ra 
Pos y 
= 
© 
pain 
20+ 
a 
{ work 
2 Light Mod. heavy Heavy 
Pain of radicular distribution is com- these 13 cases showed narrowed disc 


monly attributed to encroachment up- 
on the radicles of peripheral nerves 
by bony spurs, degenerated disc or 
narrowed intervertebral foramina. In 
our material, not a single individual 
complained of pain radiating into the 
arms, although 84 had 
positive roentgenographic findings of 
the cervical spine, 63 of these showing 
narrowed dis¢ space and 31 of these 
63 also having narrowed intervertebral 
foramina. It is of greatest interest that 


shoulders or 


space or narrowed intervertebral fora- 
mina. 

Conclusions. The clinical and roent- 
genographic survey of the cervical and 
lumbar spine of 500 male hospital em- 
ployees permits the following conclu- 
S1ons: 

l. As a rule, pain is not associated 
with the roentgenographic findings of 
bone spurs, narrowed disc space or 
intervertebral foramina of the cervical 
and lumbar spine. 
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2. It is conceivable that pain may be 


produced by the encroachment of a 
bone spur, protrusion of a disc or nar- 
rowing of a foramen, upon a by-passing 
nerve trunk, thus producing the symp- 
toms of radicular compression. This 
occurrence, however, is probably more 
an exception rather than a_ natural 
sequel of spondylosis. Routine roent- 
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diagnosis of encroachment on_ the 
nerves by spondylotic changes. 

3. It is suggested that the common 
practice of labeling a patient with the 
diagnosis of “degenerative joint dis- 
ease” (or “osteoarthritis,” “hypertrophic 
arthritis’) of the spine because of 
roentgenographic findings of spondy- 
lotic changes should be abandoned. 


genograms are of dubious value in the 
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CONCLUSIONES IN INTERLINGUA 


Correlation de Pena e de Constatationes Roentgenographic de Spondylosis 
del Spina Cervical e Lumbar 


Le studio clinic e roentgenographic del spina cervical e lumbar de 500 mascule 
empleatos de hospital permitte le sequente conclusiones: 

1. In regula general, pena non es associate con le constatationes roentgeno- 
graphic de sporones ossee, restringite spatio de disco, o restringite foramines 
intervertebral del spina cervical o lumbar. 

I] es concipibile que pena pote esser producite per le impingimento de un 
sporon ossee, le protrusion de un disco o le reduction del dimensiones de un 
foramine, super un passante trunco nerval, assi producente le symptomas de 
ompression radicular. Iste occurrentia, totevia, probabilemente es le exce ption 
plus tosto que un sequela natural de spondylosis. Roentgenogrammas routinari es 
le dubitose valor in le diagnose de impingimento super le nervos causate per 
ambiamentos spondylotic. 

Nos suggere que on debe abandonar le practica commun de applicar un 
liagnose de “morbo degenerative del articulos,” (o de “osteoarthritis” a “arthritis 
ypertrophic”) a causa de constatationes roentgenographic de cambiamentos 
pondylotic. 
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Derects in the interventricular sep- 
tum are always localized to 
the base of the heart in the region of 
the undefended space (Abbott!). Such 
uncomplicated defects permit a left to 
right ventricular shunt. Although the 


ciagnosis of 


almost 


such a lesion can fre- 
quently be made with a fair degree 
of accuracy on clinical grounds alone, 
important differences in surgical ap- 
proaches for other lesions which may 
mimic it have made objective verifica- 
tion of the diagnosis mandatory (Wood, 
Magidson and Wilson®). Such verifica- 
tion is usually but not always supplied 
by the technique of cardiac catheteriza- 
tion (Bowers, Burchell and Wood?). 
The use of angiocardiography for this 
lesion has been ignored because of 
the prevailing belief that this technique 
is incapable of demonstrating a left to 
right ventricular shunt. More recently, 
Lind, Spencer and Wegelius*® have de- 
scribed an angiocardiographic pattern 
which they regard as characteristic for 
ventricular septal defect with left to 
right shunt. Their pattern, however, 
fails to demonstrate the indispensable 
angiocardiographic finding of such a le- 
sion, reopacification of the right 
ventricle. 

The purpose of this report is to 
describe, by a detailed analysis of a 
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case, the pathognomonic pattern of a 
high ventricular septal defect with left 
to right shunt. 


Case Report. L.M., a 17-year-old girl, was 
admitted to Te mpl University Hospit il on 
1955. to determine the 


of an abnormal cardia 


December 6, nature 
silhouette in a roent- 
genogram taken during a routine chest survey 
She knew that she was born with a car 
diac murmur but never had cardiac symp 
toms either at rest or upon effort. Her twin 
sister was a head taller and _ thirty pounds 
heavier than she. 
Physical examination 
built short girl. 
and was 4 feet 11 


no signs of 


slightly 
weighed 98.5 pounds 
inchs S tall 
heart failure. The examination, 
other than the chest, was not remarkable 
The blood pressure was 110/80 mm. Hg 
The chest wall was asymmetric with marked 
bulging of the anterior wall of the left hemi 
thorax. A systolic shock was palpable in the 
pulmonic region. P2 was markedly accentu 
ated and louder than A2. The point of maxi- 
mal impulse (other than the pulmonic on 
was re in the sixth intercostal inter 
space at the anterior axillary line. An ex 
tremely loud and harsh systolic murmur was 
heard maximally in the fourth left intercostal 
interspace parasternally. Here a distinct sys 
tolic thrill was pal yable. The two heart sounds 
could be clearly distinguished from the mur 
mur. The murmur faded in all directions over 
the precordium but was still clearly audibl 
over the posterior inferior wall of the thorax 
The showed a_ sinus 
rhythm with a slightly prolonged P-R inter 
val. The ventricular complexes revealed high 
R waves in the left precordial leads and 


revealed a 


There wer 
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right bundle branch block, a combination Blood from the femoral artery had an oxy- 
compatible with the diagnosis of biventricular | gen content of 17.6 volumes % and an oxygen 
hypertrophy capacity of 18.0 volumes %. 

Fluoroscopic study of the chest revealed Angiocardiography was done immediately 
prominent and pulsatile pulmonary vascular after cardiac catheterization. 
markings and a moderate increase in the The degree and duration of opacification 
size of the cardiac silhouette with predom- of the cardiac chambers and_ great vessels 
inant enlargement of the outflow tract of the are shown diagrammatically in Fig. 1. The 
right ventricle and pulmonary artery. superior vena cava and right atrial times were 


rhe presumptive diagnosis was congenital each 3.5 seconds. The inflow tract of the 
ieart disease with ventricular septal defect right ventricle was best visualized in the 


producing a left to right ventricular shunt. anterior projection. The ‘most intense opacifi- 
Because other congenital lesions, curable by cation occurred early but was never maximal 

1 DEGREE & DURATION OF OPACIFICATION OF GREAT VESSELS & CARDIAC CHAMBERS 

N HIGH INTERVENTRICULAR SEPTAL DEFECT (LEFT TO RIGHT SHUNT) 

x ecjar 6 a9 3.14 é 324 6 27.28.29 
a EC INTERVAL 
EARIOR ENA CAVA 

RIUM 
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| 
ire RIGHT RICLE 
it 
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tly | 
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| LEFT VENTRICLE 
on, 

| 
Ho 2.3.4 7. 9.10. 13. 14.15, 16.17. 18, 19,20. 21. 22.23. 24.25. 26.27. 28.29 
ked 
mi Fig. 1—Diagram of degree and duration of opacification of cardiac chambers and great vessels. 
the Degree of opacification is graded to a maximum of 4. See text for analysis. 
itu 
iXl 
rie 
ter rgery, could not with certainty be excluded and disappeared within 3.5 seconds. The out- 
ex clinical grounds, our usual laboratory pro- flow tract of the right ventricle likewise opaci- 
was lures were carried out. fied’ early and was slightly more intense 
stal Cardiac catheterization (done by Dr. _ than that of the inflow tract but also almost 
SVS rge E. Mark, Jr.) revealed the following completely disappeared in 3.5 seconds. How- 
inds lings ever, succeeding films showed abrupt maxi- 
nur mal opacification of the outflow tract. The 

ee Pease Oxygen degree of opacification slowly decreased but 
IDK mm. Hg Vol. % minimal opacification remained to the end 
verior vena cava 11.9. 11.9 of the study. The right outflow 
we ht atrium 5 12.0, 12.8 tract time was at least 18.2 seconds. The 
hick ht ventricle 69/8 15.1, 15.6 pulmonary artery, like the outflow tract of 
teed” in pulmonary artery 70/48 15.5 the right ventricle, showed early maximal 


nonary artery wedge 15 18.2 opacification followed by fading and then 


\ 
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ibrupt maximal re-opacification, Opacification cause the left and inferior borders of the 


of the pulmonary artery was also still visible left atrium were not sharply defined. The 
at the end of the study. The pulmonary left atrium and left ventricle were almost 
artery and its branches’ were markedly equally opacified. Immediately after intense 
enlarged. opacification of the left ventricle, contiguous 
rhe left atrium was slightly enlarged. The intense opacification of the outflow tract of 
angiocardiographic size of the left atrium the right ventricle was seen. The contrast 
could not be determined with certainty be substance extended from the anterior superior 
Pulmonary Aorta / 
Artery 
Outflow Tract / | | \ 
Right 


Ventricle 


\ Pulmonary 


re Vessels 


AV Atrium 


\ Ventricle 


Fig. 2.—Angiocardiogram in the left lateral projection and corresponding illustrative diagram 
4.9 seconds after initial opacification of the right atrium. The inflow tract of the right ventrick 
is not opacified, nor was it in the anterior projection. There is reopacification of the outflow 
tract of the right ventricle and pulmonary artery at the time of intensé opacification of th 
left ventricle. Opacific ition of the left ventricle and adjacent outflow tract of the right ventric] 
is homogeneous. The shunt is large and passes through the anterior and superior portion of th 
interventricular septum, slightly below the site of origin of the aorta. 


LA) 
\ 
\ \ 
/ , \ 
/ 
/ 
| | 
| 
| 
4 
4 
d 
& 
<= 


ran 
ricl 
flo. 
tl 
ric] 
tl 


Soloff and Zatuchni: PATTERN OF HIGH VENTRICULAR SEPTAL DEFECT 53] 


portion of the left ventricle just below the 
site of origin of the aorta into the outflow 
tract of the right ventricle (Fig. 2). Opacifi- 
cation of these portions of the heart, together 
with that of the pulmonary artery and left 
atrium persisted with diminishing intensities 
to the end of the study. The aorta also re- 
mained Gpacified to the end of the study. 

lhe left ventricular wall was 10 mm. thick. 
The left ventricular chamber was slightly en- 
larged. The intracardiac circulation time was 
1.2 seconds, shorter than our average normal 


6.3 seconds 
Phe pati nt was discharged from the hos- 
pital on December 15, 1955. 


Discussion. Reopacification of the 
right ventricle, the indispensable angio- 
cardiographic findings of a left to 
right ventricular shunt, can be demon- 
strated with certainty only if the right 
ventricle shows little or no opacifica- 
tion when opacified blood from the 
left ventricle first begins to pass 
through the defect. This demonstration 
is facilitated by exposing roentgeno- 
grams at right angles to the shunt. 

Although the greater portion of the 
ventricular septum is tangential to the 
frontal plane, its cranial portion, the 
site of almost all ventricular septal de- 
fects, is virtually parallel to it. The 
lateral projection is, therefore, the one 
of choice. This projection also permits 
maximal separation of the significant 
outflow tract of the right ventricle 
from the left. In our experience, this 
projection is also best in minimizing 
overlapping by the opacified chambers 
of the left heart, great vessels and even 
by the spine. However, an additional 
projection is necessary to recognize 
hange in opacity due to depth alone. 

Reopacification of the right ven- 
tricle by opacified left ventricular blood 

lone can be diagnosed only if the right 
trium is nonopacified and the right 
entricle has been emptied of all or 
he greater portion of the contrast sub- 
tance before maximal opacification of 
ie left ventricle occurs. In the infant, 
ich a sequence of events may be diffi- 


cult or impossible to achieve because 
ot the extremely rapid intracardiac 
circulation time in contrast to the:rela- 
tively slow injection of contrast sub- 
stance. Moreover, reflux of contrast 
substance from the vena cavae in the 
infant may further prolong opacification 
of the right heart. It is, perhaps, for 
these technical reasons that Lind, 
Spencer and Wegelius failed to demon- 
strate angiocardiographic pattern 
acceptable to us as pathognomonic of 
left to right ventricular shunt. We do 
not know whether the poor opacifica- 
tion of the right ventricle reported by 
these investigators is actually due to 
dilution of the opacified right ventric- 
ular blood by nonopacified left 
ventricular blood or due to the slow 
return of contrast ge from the 
vena cavae. In either event, such a 
pattern is not likely to occur in the 
older child or adult, in the absence of 
hepatic reflux or stagnation, because 
the amount of contrast substance in- 
jected (50 ml.) is much more than 
that needed to produce maximal opaci- 
fication of the right ventricle and be- 
cause the intracardiac flow is slower. In- 
deed, in the absence of reopacification 
of the right ventricle, this lesion can- 
not produce a specific picture. This is 
so because the degree and duration of 
opacification of various portions of the 
heart depend not solely on technical 
factors which can be standardized but 
also on intracardiac flow which is re- 
lated in part to chamber size and 
function (Soloff et al.*). It is for this 
reason that the pattern similar to that 
described by Lind, Spencer and 
Wegelius cannot be distinguished at 
least in older individuals from other 
congenital defects or even from certain 
types of acquired heart disease which 
may show prolonged opacification of 
the right ventricle. 

Summary. An instance of high ven- 
tricular septal defect with left to right 
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shunt is described to illustrate the fied left ventricle. The opacification of 
pathognomonic angiocardiographic pat- the left ventricle, outflow tract of the 
tern of this defect. This pattern con- right ventricle, pulmonary artery and 
sists of a rapid intracardiac circulation aorta are all prolonged. The pulmonary 
time and a rapid right heart time fol- artery and its branches are dispropor- 
lowed by reopacification of the outflow tionately enlarged. The left and right 
tract of the right ventricle contiguous ventricle as well as the left atrium may 
with an immediately preceding opaci- be enlarged. 


REFERENCES 
1. Abbott, M. E.: Atlas of Congenital Cardiac Disease. New York: American Heart Associa- 
tion, 1936 
Bowers, D., Burchell, H. B., and Wood, E. H.: Proc. Staff Meet., Mayo Clin., 30, 261, 1955 
3. Lind, J., Spencer, R., and Wegelius, C.: Circulation, 11, 609, 1955 
1. Soloff, L. A., Zatuchni, J., Stauffer, H. M., and Kelly, E. W.: Circulation, 13, 334, 1956 
5. Wood, P., Magidson, O., and Wilson, P. A. O.: Brit. Heart ]., 16, 387, 1954 


SUMMARIO IN INTERLINGUA 


Le Configuration Angiocardiographic de Defectos del Septo Ventricular Alte, 
con Derivation Sinistro-Dextere 


Es describite un exemplo de defecto del septo ventricular alte con derivation 
sinistro-dextere pro illustrar le pathognomonic configuration angicardiographic 
de iste defecto. Le configuration consiste de un rapide tempore de circulation 
intracardiac e un rapide tempore dexterocardiac sequite per re-opacification del 
via de effluxo del ventriculo dextere contigue con un immediatemente precedente 
opacification del ventriculo sinistre. Le opacification del ventriculo sinistre, del 
via de effluxo del ventriculo dextere, del arteria pulmonar, e del aorta es omnes 
prolongate. Le arteria pulmonar e su brancas es disproportionatemente allargate 
Le ventriculos sinistre e dextere e etiam le atrio sinistre pote esser allargate. 
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RECENT studies on circulatory changes 
n acute myocardial infarction in man 
onfirm that the primary circulatory 
Iterations in cardiac 
utput w ith a compensatory increase in 
eripheral vascular resistance'**5, The 
ittern is uniform, 


are a decrease 


however, as 
me patients show no increase in pe- 
pheral resistance and no fall in stroke 
Wiggers, Kupfer and 
rias introduced the concept that com- 
nsation of the myocardium follow- 
s coronary artery occlusion is due to 
hanced action of the uninvolved por- 
n of the myocardium rather than 
improvement of the circulation 
ough the injured area'.*?.°, Failure 


not 


intic City, May 1, 1956. 


in the ability of the uninvolved myo- 
cardium to respond to this burden re- 
sults in circulatory failure. 

Studies from this laboratory have 
shown that immediately following em- 
bolization of the coronary arteries with 
plastic microspheres suspended in gum 
acacia solution, there resulted a sig- 
nificant reduction in coronary flow and 
in the utilization of glucose, pyruvate 
and lactate?*. Work in this laboratory 
has also demonstrated that in dogs and 
man several hours after coronary occlu- 
sion, plasma levels of glutamic oxala- 
cetic transaminase, malic dehydro- 
genase, phosphoglucose isomerase and 


Original work supported by the U.S. Public Health Service Grant H-1129(C4), the Life 
irance Medical Research Fund, and the American 
(his paper was read in part at the meeting of the Association of American Physicians at 
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fructose aldolase were elevated in pe- 
ripheral blood’*. 

Karsner has described the pathologi- 
cal changes in the myocardium follow- 
ing coronary arterial ligation in the 
dog'®. These were characterized by 
local congestion, hemorrhage, edema 
and cloudy swelling with muscle ne- 


crosis. Following this, necrotic tissue 
fructose, 1,6,diphosphate ‘ 
was removed by leukocytes, and still 


later fibroblasts and giant cells were 
observed. While these events occurred 
rather rapidly in the dog, a study of 
myocardial infarction in man _ by 
Mallory, White and Salcedo-Salgar in- 
dicates a much slower process but the 
sequence ot events appeared to be the 
same!” 

The purpose of this paper is to de- 
scribe the circulatory, pathologic and 
alterations which 
experimental myocardial infarction in 


biochemical follow 
the dog. A correlation will be made of 
these data in order to aid in compre- 
hending their causal relationship. 
Methods 


lization 


Experimental myocardial embo- 
produced in using the 
Agress, whereby plastic 


was dogs 


method of micro 
spheres suspended in a 15% solution of gum 
acacia in normal saline were injected into 
the coronary circulation (2 mg. of spheres 
The animals 
pentathol 


were 


per kg. weight were injected 
were anesthetized with sodium 
(30 mg./kg Results obtained 


with where the 


com- 


pared those suspending 


medium was the animal’s own plasma or 
human albumin. These media were employed 
it was found that the injection of 


gum acacia solution alone produced some of 


because 


the hemodynamic and metabolic alterations 


of coronary occlusion 

Blood gases were determined by the method 
of Van Slyke and oxygen and CO, in ex- 
pired air by the method of. Scholander?3.28, 
Blood were photographically re- 
corded with a strain gauge transducer. 

Blood glucose was estimated by the method 
of Hagedorn and Jensen!4 using a Somogyi*® 
filtrate, pyruvate by the method of Friede- 
mann and Haugen!!, lactate by the method 


pressure S 
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of Barker and Summerson? and ketone bodies 
expressed as acetone by a modification of the 
method of Greenberg and Lester!’ by Engel® 
Plasma transaminase was estimated by the 
method of Karmen, Wroblewski, and LaDuel5 
Phosphoglucose which 


isomerase, catalyzes 


the reaction 
glucose-6-phosphat: tose-6-phosphate 
was determined by the method of Bodansky? 


Aldolase, catalyzing the reaction 


,phosphogly¢ raldehyde 
dihydroxyacetone phosphate 


estimated by the method of Bruns® 
Aldolase activity is expressed as micrograms 
of inorganic phosphate split from the dihy 
droxyacetonephosphate per ml. of plasma per 
hour at 38° (¢ 

Malic dehydrog: nase was determined by the 


T his 


was 


de ribed3 


method previously enzym« 
catalyzes the reaction 
oxalac tic aci | I ralic acid. 


determined by the 


Cardiac output was 
Fick principle!®. Coronary flow was measured 
by the method (Bing et al.® 

Coronary sistance was 


It is calculated from 


nitrous oxide 


vascular re expressed 


in mm.Hg/100 gm./min 


(mm.Hg) 


left ventricle 


define d 


mean blood pressure 


coronary flow (ml./100 min 


vascular resistance is 


in mm.Hg¢/L. as 


Periphe ral 


mean blood pressure (mm.Hg 


cardiac output L./min 


calculated as 
ope nceer et al 27 

To evaluate pathologic changes in the myo 
cardium, a 


Left ventricular weight was 


prey iously desc ribe d 


total of 23 dogs were studied at 


varying time intervals (20 minutes to f 
weeks after embolization of the coronary 
arteries by plastic sph res. There were 


animals in the control and 
The latter 
examined 24 hours after 
bolization 


18 in the experi 
included 7 heart 
coronary artery em 
examined after each 

the following time intervals: 20 minutes, 3 
minutes, 2 


mental group. 


and one 
day 
3 days, 4 days, 6 days, 10 days and 6 week 
Immediately following gross examination, tl 


2 hours, 3 hours, 5 hours. 


hearts of control and experimental animal 
were fixed in neutral formalin. Multiple se 
tions of muscle were prepared and staine 
with Mallory’s hematoxylin and eosin ( H&E 
Where this procedure revealed microscop 
changes, serial sections were prepared at 


| 


in 


iyo 


Bing et al.: 


stained by Mowry’s method for Alcian-blue 
(AB) and McManus’ technique for periodic 
acid-Schiff (PAS), Orcein-vanGieson (O-VG ) 
and phosphotungstic acid — hematoxylin 

PTAH )29.21. The PAS stain identifies car- 
bohydrates. Sections of representative areas 
were stained for fat with Sudan IV and PAS. 
Alcian-blue stains acid mucopolysaccharides. 
Orcein-vanGieson and phosphotungstic acid 
he matoxylin are elastic tissue stains. 

In the statistical treatment of the data, 
paired algebraic recorded 
for each animal. Student’s test was applied 
ind p values were determined as described 
by Lacey!’. A probability value of less than 
0.05 was considered significant. 


Results. 1. CIRCULATORY STUDIES. a) 
Circulatory effects and myocardial oxy- 


differences were 


gen utilization using gum acacia as the 
suspending vehicle: 

Table 1 summarizes the hemodynamic 
effects in this series of experiments. 
Control values are compared for sig- 
nificance with results obtained immedi- 
ately after embolization. In a series of 
9 animals the mean blood pressure 
showed a significant decrease of 63.4 
mm.Hg (p<0.01, Table 1). A significant 
decrease in coronary flow of 92 ml. 
100 gm./min. was observed in a series 
of Ill experiments (p< 0.01, Table 1). 
In 9 experiments, coronary vascular re- 


sistance was not significantly altered 
p 0.3, Table 1). 
lable 1 also summarizes effects ob- 


tained in 5 experiments on cardiac out- 
put and peripheral vascular resistance. 
There was a mean decrease in cardiac 
utput of 1.34 L./min., which was not 
ignificant (p>0.05). On the other 
hand, the peripheral vascular resistance 
howed a significant decrease of 19.4 
im.Hg/L./min. (p<0.01). Apparently 
he injection of spheres suspended in 
um acacia had resulted in peripheral 
isodilatation leading to a drop in mean 
lood pressure (Table There was, 
owever, no significant change in coro- 
iry vascular resistance, since there was 
proportionate reduction in both mean 
ood pressure and coronary blood flow 


Table 1). 
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Immediately after embolization the 
mean myocardial oxygen extraction rose 
2.3 volumes per cent but this change 
was not significant (p>0.11, Table 1). 
However, as a result of the reduction 
in coronary flow, the myocardial oxygen 
usage decrease d significantly (9.1 ml./ 
100 gm./min., p<0.02, T Table 1). T hirty 
minutes after embolization coronary 
flow, coronary vascular resistance, pe- 
ripheral v: ascular resistance and myo- 
cardial oxygen usage had returned to 
control levels (Table 1). The changes 
described pot are, therefore, rapidly 
reversible. In a limited number of ex- 
periments the injection of a 15% gum 
acacia solution without spheres resulted 
in changes in hemodynamics which 
were qualitatively similar to those de- 
scribed above. As presented in a subse- 
quent paragraph, the injection of gum 
acacia alone also resulted in changes 
in myocardial metabolism, similar to 
those seen after coronary artery embo- 
lization with spheres. 

b) Circulatory effects and myocar- 
dial oxygen utilization using micro- 
spheres suspended in dog plasma or 
human albumin: 

In 13 animals of this series, the mean 
blood pressure showed a significant de- 
crease of 51.3 mm.Hg (p<0.01 ). Coro- 
nary blood flow and coronary vascular 
resistance also fell significantly (21.9 
ml./100 gm./min., p<0.01) and 0.36 
mm.Hg/ml./min., p<0.01) (Table 2 
and Fig. 1). This was in contrast to the 
results obtained with gum acacia as 
the suspending vehicle, where the coro- 
nary vascular resistance was not sig- 
nificantly altered. 

The cardiac output decreased sig- 
nificantly (1.22 L./min., p<0.05, Table 
2). In dogs injected with microspheres 
suspended plasma or human albu- 
min, the peripheral resistance was not 
significantly increase d (4.43 mm.Hg/ 
L./min., p>0.05, Table 2). On the 
other hand, the animals injected with 
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TABLE 1.—CIRCULATORY DATA OBTAINED WITH SPHERES IN GUM ACACIA 


Oryoen Content! 


Cor y 
Weight Mean B. I {rieria Coronary Sinus Fl Coronary Vas 
Date kg Time mm.Hg Vol Vo ml/100 gm mm.Hg f 
~14—ot 2 Control 100 ‘7: +9 
4 min 6 5 19 
ot it Control 120 14.3 9 
+ min 1) 168 
Control 100 a7 7 
+ min 13.0 74 
24 hrs 60 13.0 61 
72 hrs 10 ¢ 2 4 
6.7 Control 120 14.2 47 4 
+ min 10 19.1 18 
5-26-56 0.2 Control 130 14.2 1.0 82 7 
4 min 60 0.0 tz 14 7 
2 t Control 120 14 3 7 lf 
min 60 +S 10 
+ hrs 0 
24 hrs 67 0 if ) 
min 74 124 
mn 136 10 4 1 30 
Control 73 6.0 109 
+ min 3 2 0 
1-10-56 Control 109 16 0 
min 
min S7 16.8 7 1.19 
+ 1—56 2.9 Control 13.2 3 14 6 
+ min 
Mean of Diff 63.9 ) ) 2145 
Range of 
Observations 110 to 20 
Deg of Free 
t 7.38 6 38 4 
p <i O} { 
Conclusions S N3 


PABLE 2.—CIRCULATORY DATA OBTAINED WITH SPHERES IN ALBUMIN AND DOG PLASMA 


Oxygen Content 


r 
W eight Mean B. P Arteria Coronary Sinus Flo Coronary Vas. Res 
Date h Time mm.Hg Vol. Vol. ¢ ml./100 gm./mir mm.Hg/ml./106 gm 
2-20-56" 8.8 Control i10 12.9 ‘ 12 2 
+ min 60 13 6 62 
24 hrs 90 12.8 $6 122 74 
14 Control 110 14.7 » 7 29 
4 min 75 14.9 120 
6* ) Control 120 16.0 9] 
4 min 40 17.0 14 
6* Control 100 116 94 
4 min 60 17.9 5 75 R0 
+ min SO 20. 6 3.8 7 1.07 
-56* Control 120 14.8 +6 If 75 
4 min 55 16.1 5.2 7 73 
24 hrs 100 15.7 +6 128 7S 
+-23-56* 14 Control 110 
4 min 17.2 5 Ri 63 
24-56 Control 140 10.6 12 93 
+ min 95 12.2 2.7 61 
4-25-56 17.7 Control 120 18.3 8.4 ) 1.20 
min. 55 22 0 3 10 
4-26-56 l Control 110 15.1 a5 118 93 
min 15.3 5.0 52 
4—30-—56* 14.9 Control 120 16.0 4 
4 min 55 17.1 46 - 
12.4 Control 00 14.5 2 | 123 72 
4 min 50 15.0 5.1 7 70 
5~3-56 17 Control 140 13.9 2.5 91 1.54 
4 min 90 17.9 2 9 100 a 
Mean of Diff —51.3 1.67 0.772 91.9 0.357 
Range of 
Observations 65 to lto +6 3 8to +3.4 to ) 77 to +.0 
Deg. of Free 12 12 12 12 
t 17.42 3.24 1.205 j oo 
p <0.01 <0.01 0.0 <0.01 
Conclusions Ss NS S 
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sO 
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$40 
54 
2.10 
76 
1.30 
61 
2.1 
1.22 
to 0 
0 
2.553 
0.05 
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14 
6.0 


ARDIAL 


INFARCTION 


10s 29.0 
x 0) 
8.9 21.4 
10 IS.2 
“9 
2.7 14.3 
37.1 
2.4 67 
27.0 26.1 
6.1 15.0 
21.0 25.7 
S.4 178 
6s 
IS 6 
21.7 
is 
23.5 
0 46 

14.6 
0 0 


Per Res 
Volume mm.Hg/L./min 


i 4 16.1 
49 0 
714 
72.9 
i.2 32.1 
2 6 22.6 
7.6 65 8 
5.7 17.1 

] $2.3 
7s 25.40 


2 $2.1 
73.0 
4 70.6 
7 78.6 
23.0 20.0 
} 55.6 


410.6 to +35.6 
10 10 
5.1 1.674 


<0 01 >0.05 
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Continued 
Syst Total O 
R Oz Cons i-} Cons Cardiac Out put ( Per Res 
un Vol ml./min L/min Stroke Volum i.) min 
l 
l 13 
1.25 
0 1.46 
] ? 62 
6 73 7) l 
1.45 
7 
135 
i it 1.35 
hs tis 
2.28 
) 2.02 
| 
( 9 O75 5 
<01 <0 01 
Ns —NS NS 5 
2 Con 
N yet Total O 
R Vf Ext My Oe Cardia put Cardia 
| Vol mir Indes Str 
159 S 2 
93 
| 61 7 
tt} 
123 
87 1.9 
S7 1.25 20] 
SS 9 45 13.1 $1.5 
17 
42 l 
17 
O67 
115 
77 $3 14.5 36.4 
51 1.7 15.8 
51 0 11.3 30.0 
15 l 3.5 35.7 
76 2 | 14.0 ‘ALLS 
0 11.4 6 3 4 11.2 
] 
| 
0.0 
NS 


5388 The 
microspheres suspended in gum acacia 
had exhibited a significant fall in pe- 
ripheral vascular resistance (p<0.01, 
Table 1 

Animals injected with microspheres 
suspended in dog plasma or human 
albumin showed a significant decrease 
in myocardial oxygen extraction (0.22 
volumes per cent, p<0.01, Table 2). 
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pended in plasma or human albumin, 
all had 


levels (Table 2). 


values returned to control 

In comparing the circulatory effects 
in the two series of experiments, it 
appears that the changes produced 
using gum acacia as a vehicle were 
more marked than when dog plasma 


or human albumin was employed. This 


DOG 4/23/56 
ALBUMIN + SPHERES 


A 
| | | 
i204 1504 12 
00 + © 104 94 
E 
E E fr: 
Pr: 84 
69 
. 
2 64 
E = 44 
| 
24 
b4 b.4' ba 
CORONARY CORONARY MYOCARDIAL 
FLOW VASCULAR OXYGEN 
RESISTANCE CONSUMPTION 
Fig. 1.—The effect of plastic spheres suspended in human albumin on coronary flow, coronary 


vascular resistance and myocardial oxygen consumption of the dog 
is a slight drop in coronary flow but a marked decline in the coronary vascular resistance, 
The myocardial oxygen consumption decreases 


latter suggesting coronary vasodilatation. 


seen that there 
the 


It may be 


because of a fall in the arteriovenous oxygen difference 


The myocardial oxygen usage also de- 
creased (3.49 ml./100 gm./min. ); how- 
ever, this change was not significant 
(p>0.05). In contrast, the injection 
of microspheres suspended in gum 
acacia had led to a diminution in the 
myocardial oxygen usage (Table 1). 
Twenty-four hours after coronary 
artery embolization produced by in- 
jection of plastic microspheres sus- 


is particularly true of the changes in 
mean blood pressure, coronary flow 
and myocardial oxygen consumption. 
The significant decrease in 
vascular resistance seen after coronary 
arterial embolization produced by the 
injection of microspheres suspended in 


coronary 


dog plasma or human albumin deserves 
special emphasis (Fig. 1, Table 1). 
II. METABOLIC EFFECTS OF CORONARY 
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TABLE 3.—~METABOLIC DATA OBTAINED WITH SPHERES IN GUM ACACIA 


Glucose Pyruvate Lactate Ketones 
Extraction Extraction Extraction Extraction 
Date Time mg./100 ml. mg./100 ml. mg./100 ml. mg./100 ml. 
10-38-55 Control $3.7 1] 
2 min 7.3 — .94 —6.4 24 
1 hr. 1.7 35 3.0 04 
3 hrs. 9.5 06 58 72 
11—8—55 Control —1.1 53 >.1 18 
2 min. 16.2 — .46 8 39 
l hr 3.6 1.34 4.9 23 
2 hrs 3.1 79 6.5 19 
3 hrs 5.9 48 6.0 23 
4 hrs. 3.5 83 5.4 50 
5 hrs 4.3 51 1.5 50 
11-11-55 Control 4.0 10 2.8 07 
2 min. 4 — .22 —2.2 04 
l hr 3.6 .82 6.3 43 
2 hrs ee 46 2.8 32 
3 hrs. 3.4 12 3.3 36 
+ hrs 1.7 1.27 6.4 21 
5 hrs 3.2 1.07 5.4 .28 
11-14-55 Control 1.2 12 3.7 17 
2 min 44 48 3.5 .14 
l hr 2.4 56 6.4 .19 
2 hrs 2.3 05 6.7 50 
3 hrs. 17 8.7 
4 hrs 21 02 6.5 42 
5 hrs 12 — 68 1.6 25 
11-17-55 Control! 29 61 3.9 25 
2 min 7.0 04 2.3 — .46 
l hr 8:7 43 6.7 26 
2 hrs. 1.2 14 3.6 3.438 
3 hrs 2.7 10 9.2 +() 
+ hrs 2.9 16 3.3 76 
5 hrs 17.3 16 7.2 4.07 
11-28-55 Control 3.4 05 6.3 47 
2 min 14.9 20 41.0 56 
1 hr 9.1 53 9.0 33 
2 hrs 4.8 40 6.0 39 
3 hrs 3.6 47 5.7 65 
4 hrs. 4.0 18 5.7 +0 
5 hrs. 4.7 47 6.8 +0 
7-20-54 Control 3.8 07 2.5 86 
4 min. 11.8 — 07 5.8 — 37 
7-28-54 Control 25 55 —5.1 21 
4 min 4.8 50 —5.5 52 
10-8-54 Control 6.5 03 9.5 0.0 
2 min 5.5 — .05 —4.0 32 
10-12-54 Control 27 01 4.7 05 
3 min. 25.3 20 11.5 38 
11-11-54 Control 42 10 7.5 49 
3 min. — .33 — 09 —7.8 — .29 
11-23-54 Control 6 01 1.4 72 
2 min. 3.7 — .72 —3.7 12 
12-13-54 Control 4.3 0.00 4.9 0.0 
+ min. 5.0 —1.22 1.4 — .07 
12-20-54 Control 2.3 04 3.1 15 
3 min. —9.8 — 56 —7.2 — 48 
1-6-—55 Control 6.2 1.08 9.2 40 
1 min. 7.6 05 —5.7 35 
Mean of Difference +42 —0.42 —5.0 —0.19 
Range of Observations — 12. lto +22.6 —1.2@to +0.30 -—15.3to4+6.7 —1.93 to +0.32 
Degrees of Freedom 14 14 14 14 
t 1.935 3.28 3.0 1.528 
p >0.05 <0.01 <0.01 >0.1 
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ARTERIAL EMBOLIZATION PRODUCED BY 
INJECTION OF MICROSPHERES SUSPENDED 
IN GUM ACACIA, DOG PLASMA OR HUMAN 
ALBUMIN. Table 3 summarizes the ef- 
fects of coronary arterial embolization 
in a series of 15 animals on the mvo- 
cardial extraction of glucose, pyruvate, 
lactate and ketones with spheres sus- 
pended in gum acacia. 

Immediately after embolization, the 
myocardial extraction of — glucose 
showed a rise of 4.2 mg. per 100 ml.; 
however, this was significant 

p>0.05). The myocardial extractions 
of pyruvate and lactate were signifi- 
cantly diminished (0.42 mg. per 100 
ml., p<0.01 and 5.0 mg. per 100 ml. 
and p< 0.0] Che extraction of ketones 
fell 0.19 mg. per 100 ml. (p>0.1, 
Table 3 

These results were compared to those 
obtained when spheres were suspended 
in human 
(Table 4 The results were qualita- 
tively similar 


albumin or dog plasma 
(significant decrease in 
myocardial extraction of pyruvate and 
lactate and a not significant increase in 
How- 
ever, a comparison between Tables 3 
and 4 suggests that the 


changes described were more severe 


myocardial glucose extraction 
metabolic 


when gum acacia was used. In addi- 
tion, the marked rise in arterial lactate 
concentration, observed following the 
injection of spheres suspended in gum 
acacia, was generally not seen when 
dog plasma or human albumin was 
employed. 

The decreased extraction of pyruvate 
and lactate observed immediately after 
coronary artery embolization appeared 
to be rapidly reversible. Tables 3 and 
4 illustrate that in most instances all 
values had returned to normal after 30 
minutes. 

It would appear, therefore, that im- 
mediately following coronary arterial 
embolization there occurred a reduc- 
tion in myocardial extraction of lactate, 
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pyruvate and ketones and a decline in 
coronary flow. As a result, the myo- 
cardial usage of these substrates dimin- 
ished. As illustrated in Tables 3 and 
1, immediately after the injury the con- 
centrations of pyruvate and lactate in 
blood 


ceeded those in arterial blood (negative 


coronary veln frequently CX- 


mvocardial balance). Mvocardial glu- 
cose extraction and consumption were 
proportionately less diminished. 

WI. EFFECTS OIF 


CORONARY ARTERIAI 


EMBOLIZATION ON ENZYMI 
acTiviry. Table 5 


changes observed in plasma activity of 


PLASMA 
summarizes the 
malic dehydrogenase, phosphohexose 
isomerase, fructose aldolase and gluta- 
mic oxalacetic transaminase following 
artery embolization. The 
values. 


coronary 
average normal ranges and 
standard deviations found for each 


were as follows (as previously de- 


transaminase: 22. 5—37, 9: 
103, 50-170, 47: 


aldolase: 46, 


termined 
malic dehydrogenase 
isomerase: 34, 12-68, 17; 
94-86, 18°. 

All enzymes showed a marked in- 
crease In plasma activity within 2 hours 
following embolization and reached a 
peak after 24 hours (Table 5, Fig. 2) 
Beyond this period there was a rapid 
decrease of plasma enzyme activity and 
control levels were generally reached 
by 72 hours. Similar results were ob- 
tained on patients with myocardial in- 
farction ( Bing et al.45 

Control animals were treated sim- 
ilarly as the experimental animals, ex- 
cept that human albumin or dog 
plasma without spheres was injected 
The combination of anesthesia and op- 
erative procedure produced an increas« 
in plasma enzyme activity after 24 hours 
but this increase was not as striking as 
that seen following the injection of the 
spheres. 

IV. GROSS AND HISTOLOGICAL CHANGES 
IN THE MYOCARDIUM AFTER CORONARY 


ARTERIAL EMBOLIZATION. a) Gross 


| 
| 
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PABLE 4.—~METABOLIC DATA OBTAINED WITH SPHERES 
AND HUMAN ALBUMEN* DOG PLASMA 


Glucose Extraction Pyruvate Extraction Lactate Extraction 
Dat Time mg. 100 ml mg./100 ml mg./ 100 ml. 
2-6-56* Control 14 
2 min O05 
} hrs 05 
6 hrs 01 
9 hrs 01 
24 hrs 17 
27 hrs 05 
30 hrs +() 
30-56" Control 25 04 4.16 
2 min 8.7 18 27 
9-56" Control t 1 8S 6.24 
2 min 2 1.16 7.87 
hr 1 14 9.98 
0 56 Control 3.9 09 + 82 
} 2 min 13.0 04 2.89 
| hr 5.0 06 7.02 
2 hrs 2.9 77 6.02 
hrs 3.1 13 5.56 
14-56 Control 22 59 54 
2 min 6.0 038 $4 07 
10 min 3.8 Ol 2 81 
l he 7.0 08 1.95 
15-56 Control 05 
2 min — 12 
10 min 21 
1 hy 47 
16-56 Control 90 O7 8.56 
2 min 80 29 —6.10 
10 min 21 6.92 
1 hr 3.4 +1 5.2 
Control 05 
2 min OS 
10 min $5 
hr 1 08 - 
18-56 Control 2.5 09 2.78 
2 min 18 8.16 
10 min 4.3 2.70 
1 he $3 18 + 63 
23-56 Control 0.0 Os Os 
| 2 min 0.4 21 -1 92 
| 10 min 0.0 13 — .78 
l hr 2 — 23 30 
24-56 Control 95 03 +. 63 
2 min 1.4 + () —2.02 
10 min 9.9 09 1.22 
1 hr 2.2 19 1.91 
24-56 Control 3.2 22 +. 68 
2 min 9 — .04 —2. 02 
10 min 3.4 — 2] 1.22 
1 hr 1.6 72 1.91 
25-56 Control 7.7 35 5.08 
2 min 3.4 28 6.66 
10 min 1.4 20 7.79 
l hr 3.4 20 7.04 
Dx pyres of Freedom 9 12 9 
Mean of Difference +1.7 —0.155 —3.05 
Range of Difference —4 $to4+9.1 —(0. 155 to +0. 229 —9 66 to +1.58 
t 1.205 2.91 2.52 
05 <0.02 <0.05 
Conclusions NS S S 
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lesions. When the animals were injected 
with either gum acacia, dog’s plasma 
or human albumin alone, gross patho- 
logical changes were absent. In experi- 
mental animals, grossly visible changes 
at 24 hours were small flame-shaped 
reddish discolored areas seen through 


JANUARY 


UNITS ACTIVITY 


EXPERIMENTAL 


2mg. spheres/ Kg. 
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the epicardium. Older infarcts appear 
as swollen, grayish-yellow  discolora- 
tions with central softening. The late 
reparative changes appeared as gray 
glistening fibrous areas with thinning 
of the myocardium. The largest lesions 


measured about 2 cm. in the greatest 


25, 1956 


20 HRS +24 HRS 4 
10 T T T T T 
CONTROL 2 3 4 24 48 
INFARCT HOURS 


r 9 


ig. 2.—IIlustrates the effect of injection of plastic spheres in the coronary arteries on plasma 


activity of malic acid dehydrogenase, aldolase, tsomerase and transaminase in the dog. 


he rise in plasma enzyme activity occurs approximately 1 to 2 hours after the embolization 


nd the peak of activity is reached 24 hours following embolization. 


From then on, there is a 


gradual decline in plasma enzyme activity. 
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544 The 
diamete 
in both ventricles and atria, with left 
\ 


infarcts 


Areas ot intarct were present 


ventricular changes predominating 
of the 
reached the epicardium where they 


few most extensive 


were covered by a fibrinous exudate. 


Occasionally a mural thrombus was 
found adjacent to the infarcted muscle 
of necrotic auricular appendage or ven 
tricle. One 24-hour infarct showed ex 
tensive gross hemorrhage. 


b) Mic roscopic findings. The spheres, 
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Apparently necrosis involves only a 
segment of the circumference of the 
embolized vessel. These altered seg 
ments occasionally show aneurysmal 
dilatation in a manner reminiscent of 
periarteritis nodosa 

Ischemic changes are found in all 
muscle layers of both ventricles and 
atria in the most severely altered hearts. 
Though a few of these infarcts are 


completely transmural, most tend to 
spare the muscle beneath the endocar 
de- 


dium and about the vessels. Many 


be found, and it 


vTees of change 


may 


when intact, are round and measure 
about 300 um. They stain blue with 
Fig. 3 Note sphere in hyperdist nded artery 

sphere (lower left) 24 hours 
hematoxylin eosin (H&E), orange with 


Orcein-vanGieson, pale blue or yellow 
with phosphotungstic acid hematoxylin 
and are unstained in the other prepara- 
tions. They lodge in and hyperdistend 
the medium-sized arteries beneath the 
epicardium and are seen in the more 
superficial portions of the myocardium. 
In 


distended arteries show partial to com- 


many instances these hyperdis- 
plete mural necrosis and, at times, 
The thrombi the 
crotic segments are found first distal 
to the point of obstruction, but later 
may be found proximal to it (Fig. 3). 


thrombosis. in ne- 


showing mural necrosis ar thrombosis beyond 
itter li itl l H&l LOO 
should be noted that some of the 
earlier alterations are present in con- 


junction with more advanced lesions. 

Histologic abnormalities in experi- 
be in 
chronological sequence beginning from 
the time of ot 


arteries. One animal was examined at 


mental animals will described 


embolization coronary 
each time interval after injection of the 
spheres, except in the 24-hour group 
where 7 dogs were studied. 

The injection of human albumin or 
the dog’s own plasma alone resulted in 
no pathological alterations. In contrast, 
gum acacia alone produced definite 


| 
Net. 
> 
~& 
‘ PAs 


id 


Bing et al.:| EXPERIMENTAL MYOCARDIAL INFARCTION 545 


changes. Five animals injected’ with 
gum acacia alone were sacrificed at 24 
hours, except one dog that died earlier. 
Histologic alterations consisted of occa- 
sional minute foci of acidophilic changes 
of cytoplasm in individual muscle 
fibers. These changes were less definite 
than those in the experimental group. 
Incidental coronary vein thrombosis 
was found in two animals. Special 


foci of coagulative necrosis in which 
some nuclei were pyknotic but none 
were lost. A few small collections of 
mononuclear cells, predominantly plas- 
ma cells, were found; these obviously 
antedated this experiment. 

FIVE HOURS FOLLOWING EMBOLIZATION. 
This animal showed no spheres but 
presented small areas of coagulative 
necrosis with, for the first time, rare 


1.—Early (20 minute) infarct showing area of coagulative necrosis, center. H&E x 100. 


tains showed minimal but definite al- 
erations in a few instances. 

!'WENTY MINUTES FOLLOWING EMBO- 
LIZATION. Sections revealed spheres and 
mall foci of coagulative necrosis (in- 


; 


creased eosinophilia with loss of cross 
triations and pyknosis or loss of nuclei 
H&E) (Fig. 4). These altered areas 
show increased PAS coloration on AB- 
PAS, increase in orange coloration with 
O-VG but no changes with PTAH or 
Sudan IV. 
fHIRTY MINUTES FOLLOWING EMBO- 
LIZATION. Some spheres in branches 
the coronary arteries were 
seen after embolization. There were 


polymorphonuclear leukocytes. Fat 
stain showed no changes in or about 
the altered fibers. 

TWENTY-FOUR HOURS FOLLOWING 
EMBOLIZATION. Of the 7 dogs in this 
group, four showed more advanced 
changes and were considered typical. 
Spheres were found hyperdis- 
tended partially necrotic and throm- 
bosed medium sized arteries. Coagula- 
tive necrosis was marked and was as- 
sociated with a moderate leukocytic 
infiltration of the infarcted areas (Figs. 
5 and 6). These leukocytes tended to 
concentrate about the periphery of the 
partially liquefied and necrotic muscle 
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of the largest lesions, while a few were 
found in the central portion. There was 
moderate to marked edema and, in one 
animal, and hemorrhage. 
Special stains showed strong PAS color- 


congestion 


ation of the necrotic arterial segments 
and of the leukocytes with an increase 
in glycogen in fibers at the edge of the 
infarcts. The edematous areas were AB 


show ing 


H&E 


Fig. 5 wenty-four-hour infarct 


coagulative 


November, 1956 


positive and the PTAH showed loss of 
blue coloration of the infarcted muscle. 
Sudan IV showed minimal fatty change 
about the larger infarcts. 

DAYS FOLLOWING EMBOLIZATION. 
Many par- 
tially necrotic and thrombosed arteries. 


spheres were found in 


\ mural thrombus was present which 


was attached to the endocardium 


necrosis with leukocytic infiltrate 


L100. 


Fig. 6.—Central (PAS positive 


AB-PAS 


area of coagulative 


necrosis. Twenty-four hours 


100. 


x 
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of a partially infarcted left atrium. 
Coagulative necrosis was extensive but 
variable in degree with involvement of 
both endocardium and_ epicardium. 
Early proliferation of the larger pale 
spindle and stellate cells ( probably 
fibroblasts) was found about some of 
the vessels in the more altered areas 
Fig. 7). Leukocytic infiltration was in- 
tense especially at the periphery of the 
infarcted areas. The infarcts showed 


marked edema and small amounts of 
fibrin between widely separated and 
partially resorbed muscle fibers. Special 
stains demonstrated increase in blue 
(AB-+) colorations in the edematous 
areas with loss of glycogen in the 
necrotic muscle. 

THREE DAYS FOLLOWING EMBOLIZA- 
rion. This animal showed the changes 
described at 2 days with rather marked 
liquefaction of the infarcts from which 


Fig. 7.—Early perivascular proliferation of fibroblasts (spindle shaped cells). Two days. 


H&k 


100. 


8.—More advanced reparative process containing fibroblasts, endothelial cells, leuko- 
cytes, phagocytes. Three days after embolization. H&E x 100. 
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much of the dead muscle had now been 
removed (Fig. 8). The reparative 
process was more pronounced. 

FOUR DAYS FOLLOWING EMBOLIZATION. 


The vascular changes were. similar 
to those described above. The 
areas of coagulative necrosis tended 


beneath the 
next to the 
sels. Polymorphonuclear reaction was 


muscle 
and 


to spare the 


endocardium ves- 
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marked about the edges, and in the 
center of the infarcts. The reparative 
process had become intensified and an 
increase in mononuclear cells was evi- 
dent. Collapse of some of the connec- 
tive tissue fibers was seen by the O-VG 
stain where the dead muscle had been 
removed. Other special stains showed 
the changes described at 3 days (Fig. 


9). The increase in both glycogen and 


Leukoc ytes 


Fig. 9 Four-day infarct. Edge of area of liquefaction necrosis, lower left. 
and focal glycogen containing muscle fibers stained. AB-PAS x 100. 
Fig. 10.—Six-day infarct. 


Note marked cellularity of the reparative process and preservati¢ 
of muscle about artery. 


H&E x 100. 


ati 
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fat in the fibers next to the infarctions 
was marked. 

SIX DAYS FOLLOWING EMBOLIZATION. 
Sections showed spheres in arteries 
which had undergone hyaline necro- 
sis, some intimal proliferation and 
thrombosis. Small vessels showed some 
mural thickening and luminal narrow- 
ing. In most areas the necrotic muscle 
had been removed and was replaced 
by highly cellular reparative changes. 
In these areas there were large num- 
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bers of fibroblasts, endothelial cells, 
phagocytes and lymphocytes. Rare 
polymorphonuclear leukocytes could be 
found. The cellular areas of re pair con- 
tained large numbers of basophilic cells 
with moderate numbers of mitoses and 
in places almost resembled a malig- 
nant tumor (Fig. 10). No additional 
changes were found with the special 
stains. 

TEN DAYS FOLLOWING EMBOLIZATION. 
The process was distinctly less 


Fig. Il len-day infarct showing stellate 


intact muscle fibers. 


pale staining area of repair with surrounding 


PTAH x 100 


« 


12.—Ten-day infarct. Decrease in cellularity of reparative process with maturation 
of fibroblasts and endothelial cells. H&E x 100. 
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than in the 6-day animal. 


The cells showed evidence otf matura 


cellulai 


tion with differentiation of the cyto 
plasm and a decrease in nuclear size 
and numbers of mitoses (Figs. 11 and 
12 More 


mononuclear cells were present in these 


ly mphocy tes and othe 


areas. Collapse of the older framework 


was along with new collagen 


fibers (O-VG 
changes were least pronounced. AB 


seen 


where the inflammatory 


PAS showed a marked increase in gly 
cogen about the damaged areas. Some 


- 
> 


Fig. 13.—Six-week infarct showing firmly embed 
H&E 
of the more altered cells about the 


margins resembled the “spider cells” of 
rhabdomvomas 
SIX WEEKS 


FOLLOWING EMBOLIZATION 


Some arteries contained organized 
fibrotic thrombi while others con- 
tained spheres firmly embedded in 
fibrous tissue (Fig. 13). Small vessels 
showed mural thickening. Blood pig- 
ment and variable numbers of thin- 
walled capillaries were found in the 
collapsed loose, fibrillary areas. Colla- 
gen formation was generally quite 


marked, often replacing whole infarcts. 


The collagen was best seen with the 
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O-VG preparation as bright red acel 
lular tissue which was in sharp con 
trast to the colorations of the 
adjacent muscle (Fig. 14). With AB 
PAS it displayed both red and_ biue 
PTAH a 


vellow. No new elastic tissue 


vellow 


coloration and with pale 
orange 
was found. 

The immediate circula 
that 


Corona;’ry 


Discussion. 


alterations appear following 


experimental artery embo 


lization are probably due to the short 


period of decompensation of the myo 


Wiggers**. This 
is the interval during which the heart 


cardium described by 


is in a hypodynamic state**. Wiggers*® 
Kupfer" and Orias?? have presented 
evidence that the incomplete ejection 
in the presence of a relatively unaltered 
right atrial filling rate the 
rapid increase in left ventricular filling 


results i 


pressure. The remaining functional cat 
diac tissue responds to this stretch with 
increased strength of contraction and 
systolic discharge. If enough uninvolved 


mvocardium IS present, compensatio! 
can be very rapid and only relativels 


minor peripheral circulatory alterations 


| 
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are produced, The period of decompen- 
sation immediately following coronary 
arterial embolization is characterized 
by a variable decrease in cardiac out- 
put, diminished coronary flow, a var- 
iable decrease in myocardial oxygen 
consumption and a proportionate in- 
crease in glycolytic activity of the myo- 
cardium. There is also coronary vaso 
dilatation, probably of reflex origin. 
The injection of microspheres sus- 
pended in gum acacia results in no sig- 


ascribed to actual changes in the caliber 
of coronary arterioles, possibly of reflex 
origin. 

In the series of animals injected with 
spheres suspended in plasma, the oxy- 
gen usage by the myocardium remains 
essentially unchanged. However, when 
gum acacia is used, the myocardial 
oxygen usage is significantly reduced. 
This may account for the fact that the 
metabolic changes in animals injected 
with spheres suspended in gum acacia 


Fig. 14.—Six-week infarct. Note dense collagen scar in left lower field. O-VG x 100. 


nificant change in coronary vascular 
resistance, since mean blood pressure 
ind coronary flow decline proportion- 
tely. It appears that gum acacia solu- 
tion, due to its high viscosity, is 
esponsible for the marked decrease in 
ow and probably masks any coronary 
isodilatation that occurred when a 
ss viscous solution is injected. Thus 
hen dog plasma or human albumin is 
ed as the vehicle for the injected 
icrospheres, the viscosity effect is 
all and the fall in coronary vascular 
sistance observed might well be 


are quantitatively more severe. These 
alterations in myocardial metabolism, 
that is, decreased myocardial usage of 
pyruvate and lactate in the presence of 
an unaltered myocardial glucose con- 
sumption, suggest that in the brief pe- 
riod following embolization glucose 
may be the primary metabolite. Cer- 
tainly the fact that pyruvate and lactate 
concentrations in coronary vein blood 
exceed those in arterial blood (negative 
extraction of pyruvate and lactate) is 
further evidence of incomplete oxida- 
tion of carbohydrates. The observation 
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that myocardial usage of glucose is less 
affected than that of pyruvate and lac- 
tate is probably due to the fact that 
anaerobic glycolysis can still proceed in 
heart muscle under these conditions. 
While these rapidly reversible circu- 
latory and metabolic changes are pres 
ent only during the period of cardiac 
depression, the changes in plasma en- 
zyme activity are associated with patho 
logical that take 
hours following coronary 


lization. 


events many 
arterial embo 
Thus the peak of plasma en 
activity atter 
embolization and is correlated with the 
height of 
myocardium 


place 


zyme occurs 24 hours 


coagulation necrosis of the 
' Enzymes released into the 
blood from the injured tissue decrease 
as regenerative processes take place. 
Pathological demon 
strate that the changes observed in the 
animals of this similar to 
those described in the dog by Karsner'® 


observations 
series are 


The first changes consist of mic roscopic 
alterations with increased eosinophilia, 
loss of cross striation with pyknosis, or 
disappearance of ( coagulative 
Then polymorphonuclear in- 
filtration is seen, which becomes pro- 


nounced in 2 or 3 


nuclei 
necrosis 


when it is 
accompanied by liquefaction necrosis, 
by resorption of dead muscle fibers and 
by condensation of the le ukocytes about 
the infarcted areas. About this time 
fibroblasts about small vessels. 
This is followed by 
kocytes 


days, 


appear 
diminution in leu- 
fibroblasts and 
other mononuclear cells. The reparative 
process is most marked at 6 days. The 
cellularity then diminishes by the tenth 
day and fibroblasts and endothelial cells 
show Early collagen for- 
mation appears in the areas of more 
At 6 weeks cellular 
reaction has disappeared, to be re- 
placed by loose fibrillary tissue or by 
acellular collagen. No foreign body 
giant cell reaction and no plasma cells 
are found. 


and increase in 


maturation. 


advanced repair. 


Medic al Sciences a 


,of tissue injury and repair. 


Furthermore, no new elastic 
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fibers or muscle have 
Although the pathologi- 
follow. in 


regeneration of 
been noticed. 
cal events general the se- 


quence outlined above, many animals 


show simultaneously occurring stages 
This is prob- 
ably the result of infarcts result 
ing from propagation of older thrombi 
forming next to spheres 


Except for the time factor, the entire 


new 


process is comparable to that found 
in human mvocardial infarction. 
Changes encountered in this experi- 


mental series progress more r: ipidly. It 
is possible that this is the result of the 
small size of the 


experimental infarct, 
and the relatively greater metabolic 
rate which exists in smaller animals 
per unit of tissue". Similar to human 


infarctions, the experimental lesions are 
associated with a high concentration of 
fat and glycogen in the 
at the - of the 
comparable 


altered muscle 

infarcts. Another 
is the tendency to 
spare the hoc just beneath the en- 
docardium and about the 


ature 


vesse ls. 


In reviewing the circulatory, patho- 
findings re 
appears that 


the factor which initiates the sequence 


logic and_ biochemical 


ported in this paper, it 


of events is mvocardial ischemia pro- 
duced by mechanical blockage 
of the 


mse 


of some 


coronary vessels. The localized 
to this appears to be 


vasodilatation as a 


injury 
result of 
an intercoronary reflex or of accumula- 


coronary 


metabolites. The 
localized mvocardial ischemia results in 


tion of anaerobic 


a period of decompensation of the 
affected heart muscle with a decrease in 


cardiac output and blood 


These changes appear r: ipidly reversible 


because of compensatory mechanisms 
(Wiggers*’). Localized 
ischemia leads to 


myocardial 
immediate though 
fleeting changes in utilization of sub 
strates by the heart. There is a propor- 
tionate increase in anaerobic activity of 
heart muscle. Myocardial usage of py- 
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lactate diminishes, with 
myocardial glucose usage being less 
affected. Immediately following these 
early alterations, the heart 
beginning coagulative 
that these meta- 
bolic changes have led to cell death. 
The height of observed 
24 hours following the injury, coincides 


ruvate and 


chemical 
muscle shows 
necrosis, suggesting 
cell necrosis, 


with the peak of plasma enzyme ac- 
tivity. As reparative processes in heart 
proceed, the 
wctivity declines. 


muscle plasma enzyme 


Summary. The circulatory, metabolic 
} and pathologic sequelae of experimental 
coronary infarction produced by the 


injection of plastic spheres were in- 
vestigated. 

Intracoronary injection of spheres 

suspended in gum acacia, human albu- 

} min or dog's plasma resulted in de- 

output, diminished 


creased cardiac 


coronary flow and myocardial oxygen 
consumption. These changes were 
more severe when gum acacia was 


ised as the vehicle for the spheres. The 
njection of microspheres suspended in 
human albumin or dog’s plasma led to 
oronary vasodilatation, possibly of 
eflex origin 
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Immediately following coronary ar- 
tery embolization, there occurred a 
reduction in myocardial extraction and 
usage of lactate, pyruvate and ketones. 
Myocardial glucose extraction and con- 
sumption were proportionately less 
diminished. These changes appeared to 
be rapidly reversible. 

Plasma activity of malic dehydro- 
genase, phosphohe xose isomerase, fruc- 
tose aldolase and glutamic oxalacetic 
transaminase rose within 2 hours fol- 
lowing embolization and reached a 
peak after 24 hours. 

Pathologic observations consisted of 
early coagulation necrosis followed by 
polymorphonuclear infiltration, repair 
(increase in mononuclear cells) and 
collagen formation. 

A correlation of the data indicates 
that localized myocardial ischemia led 
to a period of mechanical decompensa- 
tion of the heart, accompanied by fleet- 
ing changes in utilization of substrates. 
Immediately following the chemical al- 
terations, there was coagulation necro- 
sis, the height of which coincided with 
the peak of plasma enzyme activity. As 
reparative processes in heart muscle 
took place, plasma enzyme activity de- 
clined. 
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SUMMARIO IN INTERLINGUA 


Infarcimento Myocardial Experimental: Alterationes Circulatori, 
Biochimic, e Pathologic 


Le presente studio correlationa le consequentias circulatori, biochimic, e patho- 
logic del occlusion coronari experimental resultante del injection intracoronari de 
microspheras de plastico. Le immediate alterationes circulatori consisteva in 
breve reductiones del rendimento cardiac, del fluxo coronari, e del pression de 
sanguine. Le resistentia vascular coronari se abassava. Le alterationes metabolic 
esseva transiente e revelava un augmento proportional del metabolismo anaerobe 
del corde. Le alterationes esseva reinfortiate quando le spheras esseva suspendite 
in un medio a alte grado de viscositate (acacia). Le activitate plasmatic de 
dishydrogenase malic, phosphohexosa-isomerase, transaminase glutamic oxala- 
cetic, e fructosa-aldolase attingeva su culmine 24 horas post le infarcimento. Le 
embolisation esseva sequite per necrose coagulational, infiltration leucocytic, e 
reparo de histos. 

Un correlation del datos indica que localisate ischemia myocardial resultava 
in un periodo de discompensation mechanic del corde, accompaniate per transi 
ente alterationes in le utilisation de substratos. Immediatemente post le 
alterationes chimic il occurreva necrose coagulational, coincidente in su culmine 
con le culmine del activitate enzymatic in le plasma. In tanto que processos 
reparatori del musculo cardiac occurreva, le activitate enzymatic in le plasma 
se reduceva. 
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HYPERTENSIVE and neoplastic dis- 
adult life. In 
the age through 


bout one person in 10 shows hyper- 


ises are Common in late 


group 40 59 vears, 
tensive levels of diastolic arterial pres- 
Gar- 
about one in 


ure in casual readings ( Master, 
field and Walters®), and 
30 dies of a malignant neoplasm. It 
vould be anticipated that the two con- 
tions which usually develop in adults 
ould together less often than 
hey would singly, if only be- 

se the one might prove fatal before 
the other 


occul 


occur 


However, 
iny internists, ourselves among them, 

e shared the view that patients with 
neoplastic 


became manifest. 


lesions infrequently show 

vidences of hype rtensive disease and 
e versa 

ide 


Surveys during the past 10 


s have te maded to support this im- 


ession ‘ ( Foldes* Ji icobson*®, Wans- 
er, Clemmesen ond Nielsen!!, Zon- 
: and Zondek and Tchelchik" ) 


But these data have been variously col- 
ted from death certificates (Jacob- 
or from necropsy (Wanscher, 


Clemmesen and Nielsen! ), or clinical 
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Cleveland Clinic 
Educational Institute, 


Corcoran, M.D. 


Frank E. 


Foundation and The 
Cleveland, Ohio 


Bunts 


records (Foldest, Zondek'*!4, and 
Zondek and Tchelchik'®), and have 
been based on varying criteria. No 


attempt has been made to segregate 
essential hypertension (Page and Cor- 
coran'’) from the transient hyperten- 
sions or from increases in systolic pres- 
sure common in older age groups, and 
allowance has not been made for the 
hypotensive effects of wasting disease. 
Hence the available 
conclusive. 


information is in- 


The present study was aimed at a 
more precise de finition of the associa- 
tion or lack of association between neo- 
plastic diseases 
ease having the 
sential 
were 


and hypertensive dis- 
characteristics of es- 

hypertension. Observations 
made in two groups of Clinic 
patients of like age (40 through 59 
years) and sex distribution. The one 
group consisted of patients whose rec- 
ords showed that they had developed 
malignant neoplasms. The second, or 
control group was selected by serial 
study of charts of patients apparently 
free of neoplastic disease, matching 
this group with the neoplastic group in 


The Owosso Medical Group, 113 East Williams Street, Owosso, Michigan. 
Marshfield, 


Wisconsin. 
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and sex distribution. Records of 


each group were then searched for evi- 


age 


dences of essential hypertension, using 
criteria listed below. 

The data obtained indicate that, in 
the groups studied, hypertensive dis- 
ease is indeed relatively uncommon in 
patients with neoplastic disease. Statis- 
tical considerations ( Berkson'* 
Mainland* ), indicate that datum such 
as this, bearing on the association of 


and 


two diseases and based either on ne 
cropsy or clinic records, does not have 
pathogenetic significance, unless it can 
be supported by further studies. How 
the 
incidences of essential hyper- 


ever, differences observed 
in the 


tension between control and neoplastic 


since 


groups are large, and since the study 
involves stricter criteria of hypertensive 
disease than those previously used, the 
results are reported with the major aim 
of stimulating further, more conclusive 
study of this association. 


was be gun by re 
view of 509 charts of patients age d 40 through 


Procedure. The survey 


59 years, all of whom at some time, although 
not necessarily while in this age group, had 
manifested histopathologically proven malig 
nant neoplasms. This term was used to in 
clude carcinomas, sarcomas and the leu 
kemias; records indicating that the tumors 
were of borderline malignancy were excluded 
from the group 

Since the effects of fever, cachexia and 


mask the 
pre-existing hypertension, no chart was in- 
cluded in the study group which did not indi 
that, at the time the blood 
was measured, the patient was 
] 


and in such condition as to undergo necessary 


wasting disease may presence ot 


cate pressure 


ambulatory 


examination as an outpatient 

Criteria for the diagnosis of essential hyper 
tension were necessarily arbitrary. The usual 
this diagnosis was th 


basis for finding of 


elevated diastolic arterial pressure of 100 
mm. Hg or more on 3 successive Clinic visits 
and in th absence of signs of renal endo- 
crine or other definable cause of secondary 


When 


this de free ot hypertension was recorded at 


hypertension (Page and Corcoran!? 
only one or two examinations, the chart was 
included in the study only if the diagnosis 
of essential hypertension could be supported 
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by cardiac or ocular fundal examination 
Single 


levels 


determinations of diastolic 
less than 100 


for classification of the 


pressure at 


mm. Hg were accepted 


record in the normo 


tensive group. 


incidences of essential 


Results. The 
hypertension in neoplastic and control 
groups, segregated by sex and sub 
grouped by age classes, are listed in 


Table 1. 


decades surveved. essential hyperten 


In both sexes and in the two 


sion was less common in the neoplastic 
group than in the control group. Th 
difference is more striking in men (P 

OOOL) than 
This because 
though still less frequent than in the 
50 through 59 


much more common in women than in 


n women (P O] 


was hypertension, al 


controls of vears, Was 


men of this age The difference in incl 
dence of hypertension in this age class 
between the neoplastic group and_ the 
control group is of only dubious statis 
P 
the direction of this difference 
in the other 
uniform trend indicates that the differ 


howeve1 
is the 
classes and this 


tical significance 
Same aS 
ence is significant. Table 2 lists, among 
the neoplastic group, the sites of the 
lesions, the numbers of patients with 
listed 
as normotensive and, in parentheses 


lesions at each site who were 


those listed as hypertensive; the data 
the 
quency of hypertension in women thar 


again demonstrate greater — fre 
in men with neoplastic disease 
Discussion. The criteria for the diag 


nosis of essential hypertension were al 


bitrary and deliberately rigid, sin 
the aim was to limit the study to thi 
specific condition. The diastolic pres 


sure of 100 mm. Hg level chosen as th 
about th 
upper limit of the normal range of pre 


primary criterion is at or 
sures as recently redefined for this ag 
class by Master, Garfield and Walters 
The insistence of repeated measur: 


a 


ments at this level, or on systemic e\ 


dence of sustained hypertension “ 


ition 


re at 
pted 


rime] 


ntial 
ntrol 
sub 
d in 
two 
rten 
ast 
The 


incl 
class 
the 
tatis 
evel 
the 


this 


iftter 
non¢ 
the 
witl 
isted 
dat 

tre 
thar 


diag 
‘e al 
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aimed at excluding patients who - sclerosis in patients of 50 and more 


showed only transient increases of dia- years and is hemodynamically and 
stolic pressure. Many patients with etiologic: ally distinct from essential hy- 
transient hypertension do show an in- _ pertension. 

creased incidence of subsequent persis- Using these criteria, we have ob- 
tent hype rtension (Levy et al.7) but tained more precise evidence than has 
some do not, so thi it would be inac- been available of the dissociation be- 


PABLE 1. INCIDENCE OF ESSENTIAL HYPERTENSION IN 509 CASES OF 
MALIGNANT NEOPLASMS AND IN 509 CONTROLS 


Veoplasti (Cases Controls 
Rar Total Hy pe rlension Total Hy pert ension 
\ No No No S.E.D.* p** 

MEN 

49 75 0 0 75 7 9.3 = 3.5 0033 
50-59 202 2 l 202 17 8.4 0044 
59 277 2 277 24 8.7 +18 0001 

MEN 

10-49 0 0 bated 10 11.4 =$.5 OO10 
0-59 144 15 10.4 144 22 15.3 =4.9 .22 
10-59 232 6.5 232 13.8 + 2.8 01 
Standard error of the difference of means (Hill 

Probability oft « hance Occurrence of the observed difference in incidence between neoplastic and 

ontrol group 


TABLE 2. -ANALYSIS OF 509 CASES OF MALIGNANT NEOPLASM 


Nu mber of Patic nts 


Men Women 
Site or Type of Neoplasm 50-59* 50-59* 
Gastrointestinal tract 23 69 17 32 (2)** 
Respiratory tract 12 57 6 12 (5 
Skin 9 14 9 14 (2) 
Genitals 6 11 21 25 
Breast 0 0 20 29 (4) 
| rinary tract 6 20 2 6 l 
Central nervous system 7 $ + 6 
Endocrines 2 + (1 3 8 
Primary unknown 2 3 0 2 
Leukemias, sarcoma 8 20 (1 6 15 (1) 
Potals 75 202 (2 88 144 (15) 


Age when observed for essential hypertension. 
Cases with essential hypertension. 


irate to equate transient with essen- tween malignant neoplastic disease and 

| hypertension. Exclusion from con- hypertension. Jacobson®, using death 
d ration of systolic pressure was done _ certificate data, which are notoriously 
ith the aim of limiting the diagnostic lacking in uniformity, had previously 
rea to essential hypertension. Sy stolic shown that cancer and cardiovascular- 
ypertension is a common, relatively renal disease tended to occur together 
enign consequence of aortic arterio- less often than cancer and diabetes 
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mellitus, cancer and tuberculosis. o1 


Cancel nd 


syphilis. Foldest from 68 
otlice records of cancer patients and a 
like number of patients without cance 


came to the conclusion that hyperten 


sion and coronary artery disease were 
infrequent in patients with cance) 
Wanscher, Clemmesen and Nielsen 


found, at necropsy, less atheroma in 
cancer patients than in controls with 
this 


out cancel result would be 


anticipated wasting disease 
tends to remove atheromatous ce posits 
Wilens Zondek used 150/90 as 
the limits of normotension and studied 
patients older than 40 vears, so that he 
would include in the category of hy 


pertension both essential hypertension 


and systolic arterioscleroti hyperten 
Even with this difference in defi 

which like ours have 
been extended to include leukemia and 


Zondek J Zondek and 


demonstrate less hvper- 


nition, his data, 
sarcoma and 


tension in patients with neoplastic dis 
n controls of the same ages 


} 


ind also show that the difference is 
reatel men than in women 

What can we conclude from. the 
array of evidence? From our data, onl 


in Clinic patients diastolic 


hvpertens ot the tvine SS te 
i 
+} ] } } 
essentia ivpertensio1 0 
e-twelltl Ss common In mel in 
bout ne-half as common In. womel! 
with ne sic disease as it Is in con 
ti S t ind vin 
1 
ave j evidences of neoplasia This 
I 
rel +; 
elative rie ICE might be an artitact 
‘ weighting t the con 
; sproportl } te num 
i A 
‘ ts with hvpertensi' 
S not the case can be 
= 
t 1 the data t Niaster 
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Carhe Walters® trom the lat 
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group, indicate incidences of hyperten 
men and 1LO® in women. 
calculated 


with the observed 


sion ot 9% in 


These incidences contrast 


\ ilu S ot | and 6%. 
respectively, in oul cases. 


Thus, the indicated 
hypertension in 


neoplastic 
low idence of 
patients with neo 
plastic disease persists when the stand 


ird ot 
tion rather 


retere nce 


working popula 


than a clinic group, and is 
apparently not artifactual. 

Neverthe le SS ho 
venetic significance can be 
to this fact: 
epide miologic study of presumably nor 


mal populations and 


definitive patho 
attributed 
broad 


this would require 


laboratory experi- 
ment. ~, in science there is no 
substitute for experiments. It is a 
central 


ure? 


purpose ot this essay to 
that an ice juate 
with 


program 


of experimentation animals be 


iccomplished befor definitive con: 


clusions are drawn thus Berkson 
in his evaluation of data on the rela 
tion between smokir ind lung cance 


Berkson has reminded us in an infor 


rsonal = ¢ nication yf the 
relevance of this tatement t the 
present lata nd t il I ess con 
] 
lusive previous studies 
Summary and Conclusions. | Phe 
incidences ot essent hvpertensior 
I 
dehned primarily fi ist pres 
A 
sures ot L100 mm H r more were 
letermined records of 509 Clinic pa 
tients with m ry t neoplasms and ir 
=) 
909 records of controls without neoplas 
I 
ti 1S¢ se. matched ft t austributions 
Sé na Hy rtension W S 
commMol n men ti won nin the 
common than in t n-neo}] sti 
control group [his | Trees wit! 
y } } } + 
revious studies vhich vperten 
m was tess strict fined 
2) No definitive vene ip 
ition can De iSCcl to this ft t \ 
relatively ow nc ot vperten 


| 
| 
the fact that, [is 
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sion in patients with neoplastic disease 
persists when the reference standard is 
a working population, rather. than a 
clinic group, so that this low incidence 
of hypertension may have further sig 


\DDENDUM. In a paper which came to our 
S. G. Zondek Acta med. scandinav., 152, 


nificance. This can only be elucidated 
by epidemiologic and, as techniques 
permit, experimental study in animals 
of the association between hyperten- 
sive and neoplastic disease. 


attention after completion of this manuscript, 
231, 1955) has reported further data on the 


dissociation between hypertension and malignant growth, demonstrating that this tendency 


more nifest in men than in women and that hypertension and rheumatoid arthritis also 
w a dissociation in incidence. From this, he speculate s that the agent which causes hyper- 


nsion intiproliferative and anti-inflammatory as well as pressor and that an agent such 


ortisone would have these propertics 
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SPINAL FLUID ALCOHOL IN YEAST MENINGITIS 


By RicHarp TYLER. 


From the Peter Bent Brigham Hospital; the Neurological Unit of tl 
ind the Department of Neurology, Harvard Medical School, Boston 


Ir is well known that the cerebro- 
spinal fluid sugar frequently falls in 
cases of cryptococcal meningitis. Since 
yeast and_ bacterial metabolism 
have different end products, it was 
considered worthwhile to trv to deter 
mine whether the theoretical end pro- 
ducts of could be 
tested for. Such a test would be of value 
to the clinician as it would provide a 
chemical way of differentiating between 
the two types of meningitis and pos- 


sugar 


veast metabolism 


sibly suggest the need for appropriate 
bacteriological studies. Its greatest value 
would be in those cases of lymphocytic 
meningitis where no organism had 
been found 


Werkman Wood (1942)? have 


pointed out that yeasts, of which cryp- 


and 


tococcus re presents a typical example, 
utilize glucose for energy; and the final 
metabolic stage of glucose metabolism 
in anaerobic media is decarboxylation 
of pyruvate to acetaldehyde and then 
conversion to ethyl alcohol. This end 
product is not found after anaerobic 
bacterial degradation of sugar. 


Material and Method. For the determina- 
tion of alcohol the technique of Niclaux! was 
chosen. The 
in that it measures all substances that are 
oxidized by potassium dichromate 
fluid, fox 


will give 


method is only semiqualitativ. 


In spinal 
ill practical purposes, only alcohol 
L positive result. 

The test was performed by adding 1.0 ml 
of a saturated solution of potassium dichro- 
acid to 1.0 ml. 


Tests were read at 5 minutes, 


in concentrated sulfuric 
of spinal fluid 


2 hours 


mate 


und 24 hours. The latter specimens 
increasing differentiation 
control and the test specimen. 


The presence ot 


showed between 
color in the 
a green tolor was taken as 
an indication that the potassium dichromate 


560 


M.D. 


the Boston City Hospital, 
Massachusetts 


Was re duc ( d, and 


thus, that alcohol had been 


present In the cerebr spinal fluid 


Two hundred random spinal fluids that 
were sent to the laboratory for routine te sting 
were used as controls. Three cases of pneumo 
coceal, 4 cases of meningococcal, and 6 cases 
of tuberculous meningitis were used as ex 
ample s of bacterial meningitis, and spin il fluid 
from 5 cases of cryptococs il meningitis were 
used as examples ot yeast meningitis 

Results. There were 5 samples of 


spinal Huid from cases oft cryptococcal 
meningitis. Three of these had abnor 
mally low sugars, and all 3 gave strong 
ly positive tests. The 2 spinal fluids 
with within the range 


produced negative or equivocal results. 


sugars normal 


In all the cases of bacterial meningi- 
tis the 


low sugar levels 


results were negative despite 
There was a positive reaction in only 
the 200 control spinal fluids 
This patient came in because of status 
epilepticus and received large doses 
of paraldehyde 2 hours before the 
spinal tap. A 


one of 


repeat examination 24 


hours later gave a negative result. In 
this case, I believe, there was a pos! 
tive result because of a significant level 
of paraldehyde in the spinal fluid (and 
since this is an aldehyde it is quite 
capable of being reduced by potassium 
dichromate ). The level of sugar in this 
spinal fluid was normal on both ex 
aminations. 

It should also be noted that after 
the the K»CroO,—-H.SO, 
mixture, the spinal fluid of some pa 
tients with meningitis 
showed a precipitate, which is being 
investigated further. This was not noted 


addition of 


cry ptococc al 


ium 
this 


Tyler: SPINAL 
in the control or bacterial meningitis 
Huids. 

Discussion. The testing of the spinal 
fluid for the presence of alcohol seems 
to offer, theoretically and_ practically, 

a useful adjunct to the clinician's arma- 
mentarium. It utilizes the knowledge 
of glucose metabolism, which in bac- 


terial 


metabolism results in end 


pro- 
ducts of acetic and fumic acid (and 
often small amounts of lactic acid, 


icety! methylcarbonal, and CO. )? and 
in veast-alcohol. Since the former are 
not readily oxidized by K.Cr.0O, and 
the latter are, under the test conditions 
differentiation appears to be theoreti- 
cally Cas\ 

In practice it is seen that spinal fluid 
f only 3 of the 5 cases of cryptococcal 
meningitis did reduce the solution. 
3 cases that had a low 
Therefore, it would seem that 
test is strong presumptive 


These were the 
sugal 


positive 
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ID ALCOHOL IN YEAST MENINGITIS 56] 
evidence of a yeast meningitis and can 
be expected in the presence of a low 
sugar, but the presence of a high sugar 
suggests that metabolism is not suffi- 
ciently rapid for enough end products 
to have accumulated to give a positive 
test. 

We did not have any spinal fluid 
from patients w ith coccidioidal menin- 
gitis, but we would anticipate this 
would give a positive test. 

Summary. A method of distinguish- 
ing yeast meningitides from bacterial 
meningitides is proposed, and a dem- 
onstration of its practical application 
is reported. In 3 out of 5 cases of 
cryptococcal meningitis a significant 
amount of cerebrospinal fluid alcoho! 
was found. No significant amount of 
alcohol was found in any case of menin- 
gococcal, tuberculous, pneumococcal, 
or influenzal meningitis. 
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Alcohol del Fluido Spinal in Meningitis Mycotic 


bacterial, e es reportate un demonstratio1 


3 casos de meningitis cryptococcic essevi 


Es proponite un methodo de distinguer inter meningites mycotic e meningites 


1 de su application practic. In 3 inter 
1 trovate un quantitate significative de 


lcohol in le fluido cerebrospinal. Nulle quantitate significative de alcohol esseva 
trovate in ulle caso de meningitis meningococcic, tuberculotic, pheumococcic, 


influenzal 
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fHE EFFECT OF HYALURONIDASE ON THE ABSORPTION OF 
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said that 
these circumstances approximates the 


rate Whil 


red excretion has been used 


kidney test 


PHENO! the rate of ibsorption undet 


extensively as a tunction 


and for the study of permeability or 
absorption. In spite of much clinical 
and investigative work with this drug. 
( nly incomplete studies of its excretion 
after administration by different paren- 
teral routes could be found. That such 
al study might be valuable is indicated 
by the following. For the evaluation of 
kidney function. phenol red is injected 


After 
time 


intravenously or intramuscularly 


intramuscular administration a 


allowance of 10 minutes is usually 


made to compensate for the slower 
rate ol absorption. We have not been 
able to find 


any published basis for 


this assumption; furthermore, it is 
hardly reasonable that the same values 
be considered “normal!” after intra 


venous as after intramuscular injection. 

During the last five years numerous 
studies have suggested that the intra 
venous injection of antibiotics, antico 
agulants, contrast media for pyelog- 
raphy and other drugs could be re- 


placed by subcutaneous injection — if 


hyaluronidase were added. It has been 


‘This investigation was supported in part by a research grant, RG-—3795 
Health Servic 


Institutes of Health, United States Public 


after intravenous injection 
an increased absorption rate has been 
established for 
no controlled 


subcutaneous infusions. 
the effect of 
absorption of 


studies 
the 


sm il] volume 


On 
hvaluronidase on 
drugs after single injec 
tions have vet been made. 

The study reported was done as a 
class experiment in medical pharmacol 
ogy. Phenol red was injected by diffe 


ent parenteral routes (intravenous 


intramuscular, subcutaneous and sub 
cutaneous with hvaluronidase ) and the 
dve excretion was followed at half 


hour intervals for 2 hours. 


Methods. Sixty 
tic Ipate d in the 


seven medical students par 
On the day ot the 


taken, and half at 


expe riment 


breakfast wa 


tudy no 


hour prior to. the phenol red injection eacl 
student drank 500 ml. of tap water. Th 
tudents wert divide | into 4 experimenta 
groups, one for each type of administratior 
The injections of dye alone were given fron 
l-ml. tuberculin syringes intravenously (ante 
cubital vein intramuscularly (deltoid ol 
subcutaneously (upper arm The student 


who received phenol re hvaluronidas 


were first tested for itivity by an int: 


from the Nation 


——-_ 


DeFelice et al.: 


dermal injection of 0.02 ml. (10. viscosity 
units) hyaluronidase’. None revealed any 
signs of se nsitivity. For the excretion experi 
ment 1 ml. phenol red (6 mg.) and 1 ml. 
500 viscosity units) of the hyaluronidase 


were injected simultaneously from a 2-ml. 
Syringe All Injections were mace unde close 


supervision. Except for mild soreness and 
tching of short duration after the subcuta 
neous idministration of the dye, sick 
effects were observed during the experiment. 

Urine was collected at half-hour intervals, 
ind after each collection, 250 ml. of tap 
water were taken. The determinations of 
phenol red in the urine were made according 


to Hawk, Oser and Summerson®. 


Results. The data and the statistical 
analysis are presented in Table 1. In 
Fig. 1 the cumulative per cent of dose 
excreted after administration by differ- 
ent routes is plotted against time. It 
was found that the dye was  signifi- 
cantly more rapidly excreted after in- 
travenous administration, while after 
intramuscular injection excretion was 
delayed. As can be seen from Fig. 1, 
the total amount excreted in 30 min- 
utes after intravenous injection was 
only equalled 70 minutes after intra- 
muscular injection. The 10-minute time 
allowance ordinarily used after intra- 
muscular administration of the dye in 
performing kidney function tests is, 
therefore, too short and should be re- 
placed by a 40-minute allowance it 
intramuscular injections are used. 

Subcutaneous injections of phenol 
red, with or without hyaluronidase, 
vere absorbed still more slowly, though 
the difference after one hour between 
the means for intramuscular and sub- 
cutaneous administration was not sig- 
nificant. A comparison of the two 
nethods of subcutaneous administration 
evealed that the addition of hyaluroni- 
lase did not increase absorption sig- 
nificantly, though the curve was ap- 
arently closer to the intramuscular ex- 

etion curve than that of subcutaneous 
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administration without hyaluronidase. 

As can be seen from the coefficient 
of variation of the various experimental 
groups, the narrowest range of values 
was observed after intravenous admin- 
istration. All other routes showed more 
scatter. The data also show that varia- 
bility decreased with increasing time. 
\ sharper definition of the “normal” 
excretion was obtained with longer col- 
lection periods. This was true for all 
the routes studied, but particularly so 
for intravenous administration. 

Discussion. In 1905 Meltzer and 
\uer'' were able to demonstrate that 
drugs are more rapidly absorbed after 
intramuscular than after subcutaneous 
administration, but Rowntree and 
Geraghty"! provided definitive data. A 
dispute, dating back half a century, 
was brought to an end by their experi- 
ments which were made possible by a 
careful study of the pharmacological 
properties of phenol red. It was shown 
to be a harmless drug which could be 
administered by any route and which 
could be evaluated quantitatively by 
a simple analysis of the urine. 

Rowntree and Ger: ighty*" had begun 
their investigations into the use of 
phenol red as a kidney function test 
in 1910. They proposed to inject 6 mg. 
of the dve intravenously or intramus- 
cularly and to measure the total excre- 
tion after 1 and 2 hours. Various modifi- 
cations of this procedure have been 
suggested. Shaw*' introduced the frac- 
tional urine collection at 15-minute 
intervals after intravenous administra- 
tion of phenol red, a procedure used 
extensively today. 

In spite of several drawbacks of 
theoretical as well as practical nature, 
phenol red excretion is probably the 
most extensively used test for the eval- 
uation of kidney function. Although 


Hvaluronidase ( Alidase was generously supplied by G. D. Searle & Company, Chicago, 
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intravenous administration of the dye is 
see believed to give more reliable results, 
= =- 7 i a there are still many texts which suggest 
S24, the intramuscular route. From our ex 
ose periments and those of Fromme and 
5 88). : Rubner® it is obvious that there is a 
= marked difference between the rates 
= See of excretion following intramuscular 
ba and intravenous administration. Our 
= data also show that this difference, es- 
Ses pecially for the one-half and one-hour 
- pal collections, cannot be corrected by an 
== extra time allowance of 10 minutes for 
2 2 the intramuscular injection. Conse 
quently, the indiscriminate use of the 
=>. intravenous or intramuscular routes 
= mav lead to confusion and result in an 
: erroneous definition of the “normal.” 
it Mitchell, Owens and Valk!'® have 
> recently shown a somewhat better cor- 
= relation between PAH-clearance and 
= = phenol red excretion if the total excre 
an ‘i = 7 tion after one hour is used instead of 
7 > | » the first 15 minutes. Without entering 
= into the much disputed problem of 
— = 7 which time interval should be used for 
S 2 > = the evaluation of kidney function, it 
ye > e+e 2 should be pointed out that after intra- 
venous administration the variability 
= = of the values in healthy individuals is 
= = = = = = x = less after the longer time. 
= a The first studies on the excretion of 
a 2 own i > = phenol red after administration by dif- 
& © 8 ferent routes were done by Rowntree 
7 and Geraghty*'. After preliminary ex- 
periments in animals, they followed the 
> = excretion in a few men and observed 
the following total excretion in per 
cent of the administered dose after one 
hour: intravenous 68. intralumbar 54. 
= intragluteal 51 and subcutaneous 47%. 
fie « ak = These may be compared with our one- 
= hour excretion data (Table 1) which 
“3 2. 4 z= were 76, 54 and 39% for the intravenous, 
intramuscular and subcutaneous routes, 
respectively. Since then phenol red has 
EEE been used repeatedly in absorption 
os S sek Ble studies. Abramson et al.* employed it 
S @e BECases as an indicator for the absorption of 
S inhaled mists. Gardner and Nosik® in- 
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vestigated its excretion after injection 
into the subarachnoid space, but wide 
variability, even in healthy individuals, 
prevented its use as a tool for the meas- 
urement of cerebrospinal fluid absorp- 
tion. Seifter, Baeder and Begany"* 
studied phenol red excretion following 
intra-articular injection in rabbits to 


pounds. Penner, Hollander and Saltz- 
man'’ demonstrated that the drug was 
not absorbed from the stomach. Moller 
and Lundsgaard'® recovered less than 
8% from the urine and usually less than 
5% from the feces after administering 
it per os, and their in vitro studies 
showed that it was destroyed by feces 
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Fig. 1—Cumulative per cent excretion of injected phenol red. 


valuate the effects of hyaluronidase 
nd adrenal steroids on synovial per- 
ieability. 

After subcutaneous administration of 
henol red, the recovery is less than 
tter intravenous injection, and after 
al administration, it is still less. Abel 
d Rowntree! observed that phenol 
d was excreted in the bile regardless 
the route of administration, but it 
is more completely reabsorbed from 
e intestine than other phthalein com- 


but not by stomach contents. Similarly 
Hanner and Whipple’ found that 3 to 
5% of an oral dose appeared in the urine 
with only traces in the feces. They also 
observed that, following intravenous 
administration in the dog, 10 to 15% 
of the dye was excreted in the bile 
and approximately 85 to 90% in the 
urine. Macht'* made the interesting 
observation that excretion was delayed 
by saline purgatives after oral or paren- 
teral administration of phenol red. 
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a cevcle of 


The 


excretion 


tacts 
and intestinal reabsorption 


suggest biliary 
with a small fraction becoming trapped 
in the feces and destroyed. When intra- 
venous injection is used, this intestinal 
loss is relatively unimportant; however, 
when absorption is delayed, intestinal 
loss is likely to be g1 


eater and recovery 
from urine less. 


second mechanism leading to 
poorer recoveries with slow absorption 
was suggested by the work of Kendall"! 
which demonstrated that phenol red 
was metabolized anaerobically by many 
tissues, particularly by the liver. In a 
different 

regular excretion after intrahepatic in 
in the rabbit. 


last 30 vears the 


wav this was demonstrated by 
who found depressed and it 


jection of phenol red 
During the 
excretion of the 


renal 
drug has been studied 
and an exhaustive review 
vy Smith?*. It 
mentioned that the is excreted in 
part by filtration but chiefly by tubular 


secretion 


extensively, 


is given by need only be 


dve 


Hvaluronidase has been used exten- 


sively to increase the rate of 


ot loc al 


infusions 


absorpt ion 


anesthetics and subcutaneous 


Forbes’ et al.‘ investigations 
with small volume injections of radio- 


tive Na“? 
a absorption rate. Similarly the intra- 


have shown that it increases 


venous or intramuscular administr: ition 
Moseley Montgom- 
ery‘, streptomycin, Schwartzman, 
Henderson and King?2, he sparin, Tuch- 
man and Moolten** and other drugs has 


of penicillin, and 


been re pl: iced by subcutaneous admin- 
hvaluronidase. In 
few of these studies have compari ative 


istration with very 
assays of different methods of drug ad- 
4 number of 
claimed excellent results 
hyaluronidase to accelerate the 
absorption of contrast media from sub- 


ministration been made. 
authors have 
using 


cutaneous sites, Simon and Narins?°, 
for use in pyelography, Burket and 
Gyorgy Hinman!® and Olssen and 
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Lofgren'’. The only comparative study 
effect of on the 
subcutaneous injection of phenol red 
was done by Burket They 
able increased 
absorption from the subcutaneous site 


on the hvaluronidase 
and Gyorgy* 


were not to demonstrate 
following previous injection of hyalu- 
ronidase. Our own experiment confirms 
that phenol red is not absorbed signifi 
cantly more rapidly or completely from 


the subcutaneous tissue if given with 
hvaluronidase. 

Several factors might explain this 
effect of 


on subcutaneous 


difference the hyaluroni 
infusions or in- 
jections. It has been stated by Hechter, 
Dopkeen and Yudell® that the effect of 
the enzyme on 
tional to its turn 
is primarily determined by the volume 
and the 


subcutaneous injections of phenol red 


dase 


absorption is propor 
diffusion which, in 


infused pressure 


applied. In 


both pressure and volume are minimal 


therefore, enzyme diffusion and 
slight and the 


sorption may be negligible. We 


pres 
sure are increase in ab 
know 
of no explanation for the difference in 
behavior of phenol red and the Na*' 
used by Forbes. The good results which 
atter 


contrast 


were observed subcutaneous ad 


ministration of media with 
hvaluronidase were all reported in chil 
dren, and it is well known that hyalu 


ronidase has a much 


effect on “young” 
Though 


been 


more profound 


connective tissue. 
effects 


hyaluronidase, it 


few side have 
atter 
r that an increase in the absorp 
atter 


injections of drugs is not th 


very 
observed 
is clea 


tion rate in adults single, small 


volume 


rule. More comparative studies shoul 


be done before such a procedure 


used routinely for the replacement of 
intravenous or 


intramuscular admini 


tration of drugs. 


Summary. Subcutaneous administr 


tion of phenol red with or without 


added hyaluronidase has been con 


udy 
the 
red 
hey 
ised 
site 
alu- 
rms 
rom 
vith 


this 
onl 
in 
iter, 
t ol 
pol 
urn 

red 
mal 
res 
ab 
now 
© il 
hicl 


pa 


Cul 
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red with intravenous and intramus-  travenous, and that following subcuta- 
lar injections by studying the urinary neous injection was still longer. 


excretion of the dve of 67 medical Addition — of hyaluronidase to the 


sti 
] 


Wi 


idents. The delay in excretion fol- subcutaneous injection did not signifi- 


lowing intramuscular administration cantly increase the rate or completeness 


is 40 minutes greater than after in- of absorption. 
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SUMMARIO IN INTERLINGUA 


Le Effecto de Hyaluronidase Super le Absorption de Rubio Phenolic in 
Administrationes Subcutanee 


\dministrationes subcutanee de rubio phenolic—sin 0 con addition de hyaluroni- 


ase—esseva comparate con administrationes intravenose e intramuscular per 


udiar le excretion urinari del colorante in 67 studentes medical. Le retardo del 


‘cretion post administrationes intramuscular esseva 40 minutas plus longe que 


st administrationes intravenose. Post administrationes subcutanee, le retardo 
sseva ancora plus longe. Le addition de hyaluronidase al dose de administration 
ibcutanee non augmentava significativemente le volumine o le grado del 
sorption. 
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MALARIA IN VETERANS OF THE KOREAN WAR: 


A REVIEW OF 


128 ADMISSIONS FOR MALARIA TO A 


VETERANS HOSPITAL® 
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FORMERLY 
CLINIC 


CHIEF, MEDIC 
ASSOCIATE 


AL SERVICE, 


Al PROFESSOR OI 


SCHOOI 


VETERANS 
MEDICINE, 
O} 


ADMINISTRATION 
UNIVERSITY 


HOSPITAI AND 
OF PITTSBURGH 


MEDICINE 


AND 


WIuILLIAM 


INTERNAI 
ASPINWALL, 


B. 


FORMERLY RESIDENT, 


From the Medic il service, Veterans Admir 


the 


EXPERIENCE in hospitals of the Vet 
erans Administration indicates a paral- 
lelism between the number of patients 
discharged from the military service 
the number of cases of malaria 
admitted to the hospital (See Figs. 1 
and 2 at the Vet- 
erans Administration Hospital, Aspin- 
wall, Pa., World War II 


was reviewed in a previous article!. The 


and 
This observation 


in veterans 


present report deals with observa- 
tions on the occurrence and clinical 
characteristics of malaria in veterans 
of the Korean War and the effect of 
the introduction of the newer anti- 
malarial agents in suppression and 
treatment of the disease. 

During the vears 1951 to 1954 in- 


clusive, 128 cases of malaria were en- 
countered at this institution. One hun- 
dred of the 
Korean War were responsible for 126 


and seventeen veterans 
admissions for malaria. Nine patients 
had a second admission for recurrent 
at this 


hospital. Two cases were excluded from 


malaria following treatment 


this study. One was a female veteran 


University of Pittsburgh School of 


TutrLe, M.D. 


MEDICINE, 


VETERANS ADMINISTRATION HOSPITAI 


PENNSYLVANIA 


istration Hospital, 


Aspinw ill 


Pittsburgh, 


) ] ] 
Pennsylvania, and 


Medicine, 


nnsvly nla 
who had served only in the continental 
United States and who developed ma- 
laria following a blood transfusion. The 
other was a World War II veteran who 
had experienced five recurrences of 
malaria following an initial episode in 
1945. 
There was a progressive rise in the 


number of personnel discharged from 


the Armed Forces, from 43,665 in 1951, 
to 637,027 in the first six months of 
1953 (See Fig. 3). The number of 
patients with malaria admitted to 


Aspinwall Veterans Administration 
Hospital rose from 3 in March, 195] 
to a peak of 20 in August, 1952 (See 
Fig. 4). Thereafter, the number of ad 
missions for malaria decreased abrupt 
ly. This change perhaps can be ascribed 
to the initiation in August, 1952, of the 
mass primaquine treatment of military 
personnel leaving Korea. 

CLINICAL FINDINGS. The majority of 
the patients gave a history of having 
received suppressive antimalarial ther 
apy while in Korea. Only 5 men denied 


*Sponsored by the Veterans Administration and published with the approval of the Chie 
Medical Director. The statements and conclusions published by the authors are a result o 


their own study and do not necessarily 


Administration 
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reflect 


the opinion or policy of the Veteran 
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personnel in the United States from 
uary, 1944, to December, 1949 (Courtesy of the Adjutant General, De partment of the Army ). 
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146 1947 1948 
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9449 


Monthly admission to Aspinwall, Pa., Veterans Administration Hospital from January, 
1944, to December, 1949. 


Figs. 1 and 2. Permission for reproduction has been granted by the Archives of Internal 


Medicine 


T hese 


Mansuy, and John, December, 1950. 


charts appeared originally in Archives of Internal Medicine—Schwartz, 
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receiving such medication. Only 15 of | that they had been treated for malaria 


the 117 patients reported having re- while in the war zone or following 
ceived routine primaquine therapy dur- — their return to the United States. 

ing their return to the United States. The interval between the time of 
These cases are assumed to represent leaving Korea until hospitalization for 
failure of the curative action of prima malaria varied from one to 15 months 
quine lwenty-nine patients stated and averaged 6.7 months 


DISCHARGES OF MILITARY PERSONNEL 
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Fig. 4—Monthly admissions to Aspinwall, Pa., Veterans Administration Hospital from January, 
1951, to December, 1954 
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Chills, fever, muscle aching, anorexia, 
nausea, and vomiting were the most 
common symptoms. Fever was present 
in every case; the highest oral tempera- 
ture recorded in any case was 106° F. 
Jaundice was apparent in 2 cases. In 
80 patients (637), the spleen was 
palpable and in 6 patients (5%) the 
liver was palpable. Herpes simplex was 
present in 17 patients (13%). 

LABORATORY FINDINGS. Plasmodium 
vivax was demonstrated in the blood of 
every patient. In one case Plasmodium 
malariae was found in addition to Plas- 
modium vivax. 

Anemia (red blood cell count below 
4,200,000 per c.mm.) was present in 
53 cases (42 The most severe anemia 
was found in a patient whose red-cell 
count was 1,920,000 and who had a 
marked leukemoid reaction. The degree 
of anemia was usually directly related 
to the duration of the symptoms prior 

) hospitalization. Relative leukopenia 
was observed in most cases. White 
blood counts ranged from 3,000 to 
12,600 per c.mm., with 32% of the pa- 
tients having counts below 6,000. per 
c.mm. 

Proteinuria of slight degree was 
noted in 14 cases. 

In 4 cases serologic tests for syphilis 
were positive. Clinical evidence of 
syphilis was present in only one of 
these patients. 

Miscellaneous findings included ab- 
normal cephalin flocculation thy- 
mol turbidity tests in 4 patients, and 


the presence of E. histolytica in the 
stools of 3 patients. 

Results of Treatment. Treatment of 
all cases consisted of the administration 
of 2.5 gm. of chloroquine phosphate in 
divided doses over a period of 72 hours. 
In every instance there was prompt 
clinical improvement with disappear- 
ance of malaria parasites from the 
blood. All patients admitted after June, 
1953, received 15 mg. of primaquine 
base daily for 14 days subsequent to 
the course of chloroquine. There were 
no readmissions for malaria in the pa- 
tients who received primaquine at this 
institution. 

Summary. During the years 1951 to 
1954 inclusive there were 126 veterans 
of the Korean War admitted for ma- 
laria at the Aspinwall Veterans Admin- 
istration Hospital. 

\ significant reduction in the num- 
ber of admissions for malaria was ob- 
served following the institution of mass 
primaquine therapy of military person- 
nel in August, 1952. Fifteen patients 
who apparently had received prima- 
quine during their return to the United 
States subsequently developed clinical 
manifestations of malaria. 

Malaria developing in veterans of 
the Korean War, as compared with 
the disease as it was observed in vet- 
erans of World War II, was character- 
ized by a longer latent period, higher 
incidence of sple ‘nomegaly, and a lower 
incidence of false positive serologic 
tests for aie Chloroquine proved 
to be effective in relieving symptoms. 
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Rapi advances in the clinical and logical demonstration of the adrenal 
biochemical aspects of adrenal dis- glands are reviewed, and the abnormal 
eases have caused renewed interest in radiological findings which have been 
the radiological features as well. A described in each type of adrenal dis- 


simple practical method for the radio 
graphic of the 
gland itself was not available until the 


delineation adrenal 


development of pre-sacral gas insuffla- 
1947 161,162, then, 
papers have been written on the radio- 


tion in Since many 
logical findings in the various types of 
adrenal clisease. 

The pertinent literature on this sub- 
ject from 1940 


The available methods for the radio- 


is reviewed onward. 


~ 


ease are summarized. It will be appar- 
ent that there remain many gaps in our 
knowledge of this sphere of diagnostic 
radiology. 

Adrenal Tumors by 
Conventional Radiological Techniques. 
On plain films of the abdomen, it is pos- 


Diagnosis of 


sible in a few patients to visualize the 
outline of the normal adrenal glands, 
because of the presence of surrounding 
fatty tissue An if 


166 adrenal tumor, 


Progress of Medical Science: 


large enough, may be demonstrated as 
a soft tissue mass, and calcifications 
may be demonstrated, on occasion, in 
almost any type of adrenal tumor. 
Intravenous or retrograde pyelog- 
raphy enhances the demonstration of 
adrenal tumors considerably. In one 
series of 39 tumors proven by surgery®?, 
74% were demonstrated by pve lography. 
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mobile kidney may fall away from the 
fixed adrenal tumor*’. Laminography 
of the adrenal areas may be used alone 
or in conjunction with pyelography; 
frequently, however, confusing soft tis- 
sue shadows render accurate inte rpreta- 
tion impossible. 

In gastrointestinal series, left adrenal 
tumors have been detected by forward, 


tig. | Virilizing right adrenal cortical adenoma shown on intravenous urogram. The globular 
tumor mass is seen depressing and rotating the right kidney. 


There is usually depression of the kid- 
ey on the affected side, often accom- 
inied by anterior displacement on lat- 
ral films*''°°. Some degree of renal 
tation is frequently present, with the 
~~ pole lying medial to the lower 

(Fig. 1); this is the reverse of that 
seen in renal ptosis’. Larger 
mors may depress and deform the 
yper renal calyces and may be diffi- 
It or impossible to differentiate from 
nal tumors of the upper pole*!. In 
ect pyelogram films, however, the 


medial, or upward displacement of the 
barium-filled Right adren- 
al tumors have been demonstrated by 
anterior displacement of the descend- 
ing portion of the duodenum as seen in 
right lateral films*':!*'. In barium ene- 
mas, adrenal masses may cause depres- 
sion of the flexure of the colon on the 
side of the tumor! 

Pre-sacral Gas Insufflation (Retro- 
peritoneal Pneumography: Pneumo- 
retroperitoneum ). The adrenal glands 
may be visualized fairly well by pneu- 


ts 
| | 
A 
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moperitoneum'*, but gas insufflation 


of the retroperitoneum is much supe- 
rior. Carelli first developed the tech 
nique of perirenal gas insufflation using 
carbon dioxide through a translumbar 
puncture in 1920, and published his 
technique in 1921°°*, Cahill'* demon 
strated a variety of adrenal lesions with 
this method. However, it failed to gain 
1947, 
first deve loped the 


popularity. In Ruiz Rivas" 
pre-sacral method 
of gas injection, and this quickly came 
into widespread use. This procedure 
has remained the simplest and_ best 
method of demonstrating the adrenal 
glands’. It has the following advan- 
tages over the perirenal injection: (1 
the both 


sides can be single 


renal and adrenal areas of 


outlined from a 


needle puncture; in the perire nal meth 


od, each side must be punctured. ( 
It is 


embolism is somewhat less*? 


safer, because the danger of gas 
The retro- 
rectal tissues, into which the needle is 
inserted in the pre-sacral method are 
relatively avascular'?, The hazards of 
gas embolism using the perirenal meth 
od are especially great in vascular thin- 
walled tumors?’. (3) It is technically 
In the translum- 
bar method, the insertion of the needle 
must be precise anatomically'’’. If the 
needle penetrates too deeply, into the 


kidney 


sertion of the needle is more difficult in 


easier to 


pain is produced. Correct. in 


obese patients Variations in the ana- 


tomical 


position of the kidney render 
the perirenal insertion more difficult, 
but are ol ho consequence in pre Sal€ ral 
studies. (4) The retroperitoneal planes 
of the psoas muscles are well outlined 
by the pre-sacral route and para-aortic 
demonstrated'*, (5) 


tumors may be 


The danger of pneumothorax!” is com- 


pletely the 
method. 


avoided by pre-sacral 


on 


rECHNIQUE. The knee-chest position !® 93,152 


used, but is not verv satisfactory 


174 may be 


because the patient is apt to move during the 
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procedure The Blackwood position! is often 
used, with the patient lving in the lateral 
decubitus position with the spine flexed and 
the knees drawn up under the chin. This is 
quite satisfactory when only one side of the 
body is to be exami but unfortunately, in 
order to fill the dependent side with gas. it 


to turn the 


lateral decubitus positi 


itient into the other 
with the 


Is necessa;’ry 


needle In 


place. The prone positi most satisfactory 
from the standpoint f both the yperator 
ind the patient!*> CTOSSWISE on the 
radiologic il table bot thighs extending over 
the side and with . pill v under the abdomen 
the patient is fairly ce | rtable, « innot move 
and both sides are filled simultaneously 

After the patient been sedated ind 
positioned, the index { r of the loved left 
hand is inserted int tl rectum Popi il 
anesthetic ointment \ be used on. the 
index finger to mini inal dis tort 
Following local proca filtration num 
ber 18 or 20.) three-inch lumbar-punctur 
needle! is rted at t Lidlline 
between th rect | nl I ind the tip ot the 
coceyx!?) through the ocevgeal raphe"! 
ind into the retro-rectal space. The insertion 
of the finger into tl t » 1S 1 sary t 
iwoid rectal perforat fore th 
iS it is ot pri t t t} 
needle with a= svyrin uarad 
embolism if blood is spu ited the need 
should be immediate] vithdr W ic t} 
examination postpor Phe is | 
injected with a simple syringe a three-w 
stop-cock som vuthor have found a tw 
bottle pneumothor iN paratus 
convenient using stati pressure ot 
15 to 30 cm. of water. Re rdless of the met} 
od of injection, the rate ust be slow#, A 
few as 600 ar as 2000 ml." 
} ive beet used In ults but the usual vol 
ume is 1000 to 1200 ml.49-64, In infants 100 
ml. mav be nd in childret 1O0 
600 ml.56.64 L5 per kilogram bod 
weight!79 son idvocat 


using 


ibsorbent cotton 


The gas may be inj through #50 fir 
polyethyl ne tubing which is inserted throug 
the lumen of the need After withdraw 
of the needle, the patient is instructed to s 
up and perform lexi novements of tl 
trunk to diffuse the s through the ret 


peritoneum#?.67 


Antero-posterior, postero-anterior, and bot 
oblique films of the adrenal areas should | 
obtained®. If the idrenal 
readily 
erect films 


tion the 


shadows are n 
renal shadow 
taken!89; in 


ain fixed in position he 


separated from the 
should be 
adrenals ren 


this po 


| 
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iuse they are firmly attached to the apex of 


Gerota’s fascia, and the kidneys descend. 
fom rams of the adrenal areas between 5 
id 12 ( cle pths ire indispensable because 
of the tre yuency of confusing soft tissue 
lows on plain Sometimes 
idrenal lesions are best demonstrated on 
lateral tomograms'74, If the initial films fail 
to show satisfactory delineation of the adrenal 
lands with the gas, films taken several hours 
later may be helpful. Many authors combine 
thr procedur with 
A variety of ises have been used for the 
nsufflation, including air, oxygen, helium, 
rbon dioxide, and nitrous oxide 


COMPLICATIONS. Several series of gas 
insuflations, each containing from 200 
to 400 patients, have been done without 
fatality or serious 

Mosca collected a series of 1,500 
examinations without fatal incidents'* 
Steinbach and Smith collected almost 
2.000 studies from 17 institutions, in- 
cluding 350 of their own, without seri- 
ous complications or deaths'*’. 

Minor complications from the  pro- 
cedure are well known. Rectal discom- 
fort transient lumbosacral discom- 
fort, and a feeling of fullness in the 
epigastrium and groins as the gas dif- 
fuses upwards, are almost universal!” 

\bout half of the patients exper- 


2.40 


ence transient pain in the shoulders 
from diaphragmatic irritation’®?. When 
the needle tip is too superficial, subcu- 
taneous emphysema develops in the 
perineum or but this 
is simply corrected by deeper insertion. 
Occasionally, there is emphysema of 


tl When excessive 


ie abdominal wall 
olumes of gas are used, subcutaneous 
mphys« ma of the neck appears; tem- 
MOTATY ho: irsecness Or loss of voice have 
een produced by involvement of the 
rynx'®?, Occasionally the rectum has 
en accidentally perforated, but this 
is apparently caused no serious com- 
lication?®:!74 

Except for a few isolated case re- 
rts, the only serious complication 
rom gas insufllation has been gas em- 
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bolism. In one patient, bilateral ureteral 
obstruction and anuria fol- 
lowing pre-sacral study**. Renal 
hematoma has occurred from accidental 
puncture of the kidney during a peri- 
renal insufflation®*. One patient with a 
delayed clotting sane developed serious 
retroperitoneal hemorrhage after a pre- 
sacral study*®. 

When gas embolism occurs, syncope, 
dyspnea, cyanosis, shock, and some- 
times a characteristic, loud “millwheel” 
cardiac murmur appear; gas may be 
detected in the cardiac chambers and 
great vessels radiologically. When these 
symptoms appear, the patient should 
be immediately placed in the left lateral 
decubitus me (left side down). 
Experimentally in dogs, large amounts 
of intravenous gas are tolerated in this 
position, because it tends to froth, be- 
coming dispersed and absorbed in the 
lungs. In other positions, it is trapped 
in the outflow tract of the right ven- 
tricle causing obstruction of the pulmo- 
nary circulation’'. The amount. toler- 
ated can also be increased by a slower 
rate of injection*'. Several cases of re- 
covery from gas embolism in man have 
occurred following placement in the 
left lateral decubitus position'*®'**, but 
one death occurred in spite of this'*®. 
One fatality from gas embolism occur- 
red from the rel: itively small injection 
of 15 ml. of air under spinal anesthesia 
during a perirenal insufflation’®. Tran- 
sient hemiplegia has been produced'*® 
by gas embolism. 

An excellent clinical survey of the 
effects of gas embolism has been re- 
ported by Ransom!'*!. In an analysis of 
1,267 re plie s out of 1,736 que stionnaires 
sent to the members of the American 
Board of Urology, a total of 58 deaths 
due to gas embolism were found. 
Thirty-four of these were from_peri- 
renal injections and 24 from pre-sacral 
injections. In addition, there were 64 
severe non-fatal reactions of which 31 


1S 

it 

hye 

by 
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occurred in perirenal injections and 
33 in pre-sacral injections. From this 
survey, it is apparent that gas insuffla- 
tions are being done in increasing num- 
Rivas introduced the 
pre-sacral technique. This method ap- 
pears to be safer than the perirenal 
method Irrespective of the technique 
involved, whether it was manometric or 


bers since Ruiz 


syringe, the safety of the procedure 
depended entirely on the gas used. 
Deaths occurred with air, oxygen, and 
helium, but none occurred with carbon 
dioxide o1 oxide, because of 
blood. Intra- 


venous injection of carbon dioxide has 


nitrous 
their high solubility in 


been used even for angiocardiography 
in animals with safety (Stauffer, Durant 
and Oppenheimer'* ) 

Almost all deaths and serious compli- 
cations from gas insufflation could be 
avoided if carbon dioxide were used, 
Carelli*®:*". 


‘> has used nitrous oxide 


as originally described by 
Teschendort 
and carbon dioxide satisfactorily in 
pneumothorax and pneumoperitoneum 
tor over 30 years without complications. 

CONTRAINDICATIONS. 1. Cases of neu- 
roblastoma, because of the danger of 
dissemination of malignant tumor cells 
by the gaseous dissection of the retro- 
peritoneal fascial planes*" 106 

2. Retroperitoneal or perirenal infec- 
tions®®:10° 

3. Peri-anal inflammations! 

NORMAL ADRENAL VARIATIONS IN 
stupiEsS. Delineation of the adrenals 
with retroperitoneal gas is possible ana- 
tomically 


GAS 


because the fascia of Gerota 
the kidney adrenal 
forms a compartment which is closed 
laterally and cranially, but open medi- 
ally and inferiorly’®°’. Within the com- 
partment lies the perirenal areolar fat 
through which gas may readily dissect. 

The right gland is triangular and the 
left crescentic, but there are wide nor- 


surrounding and 


mal variations in both their size and 


shape’. The radiographic adrenal 
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shadow is composed not only of the 
gland substance but also the surround- 
ing fatty tissue and fascial ligaments*. 
The peri-adrenal fat may make the 
gland appear larger than it actually is, 
notably — in 


Cushing’s  syndrome!*’. 
Oblique films and tomograms are essen 
tial for the 


adrenal size, 


estimation — of 
frequently the 
glands extend behind the kidneys so 
that they partially 
antero-posterior views. Steinbach and 
Smith'*’ have established normal values 


accurate 
because 


are hidden on 


for the area of the adrenal glands in 
antero-posterior films or tomograms as 
follows: 


right adrenal—average 4.2 sq 


cm. range 2.0 to 7.5 sq. cm 
left adrenal—average 4.3 sq 
cm. range 2.0 to 8.7 sq. cm 


In some studies, the margins of the 


adrenals are vaguely demarcated. The 
border between the adrenal and kidney 
mav be indistinct or absent The 


peri-adrenal fatty areolar tissue infil- 
trated with gas often creates a reticular 
or granular adrenal margin®:'**, As gas 
dissects between the adrenal and kid- 
ney, the so-called “reticulated strands” 
of areolar tissue are especially prom- 
inent'*’, producing a vertical streaking 
radiographically. The glands are better 
seen in thin people; visualization in 
obese subjects is more difficult and re- 
In infants and chil- 
dren, the adrenals are relatively larger 
than in adults?” 


quires more gas". 


espe ially in very 


young infants'**; visualization in chil- 
dren is, therefore usually satisfac- 


The left suprarenal gland is often not 
as well demonstrated as the right be- 
cause it is thinner*® and more adherent 
to the left kidney*®. Abdominal adhe- 
sions may prevent diffusion of the gas 
through the adrenal areas'*. In some 
cases, it is not possible to diffuse gas 
around the adrenal even though no 
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abnormality exists'*’: diffusion may 
eventually occur, however, in delayed 
films”. The right adrenal is lower and 
often slightly more medial than the 
left. pward prolongations of the right 
gland extending along the adreno- 
diaphragmatic ligament are not  un- 
usual’. Downward extensions of the 
lett gland along the medial border of 
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planes, may render surgical dissections 
of the retroperitoneal tissues easier!**, 
INTERPRETATION OF ABNORMAL ADRE- 
NAL sHADOWS. Roughly 70% of adrenal 
tumors and hyperplasias are diagnosed 
correctly by pre-sacral gas ineulations, 
as determined by subsequent surgery*® 
The small cortical nodules and adeno- 
mas which are frequently discovered 


gram Both glands 


adrenal hyperplasia on combined pre-sacral gas insufflation and intravenous 
are enlarged but their normal tri wngular shape is preserved. Postnatal 


adreno-genital syndrome. 


kidney may occur'®®, In 8% of gas 
tudies, only one adrenal gland can be 
emonstrated?" nilateral absence of 
he adrenal is not rare®®; it occurs in 
bout one-third of cases with unilateral 
nal agenesis. 
Occasionally, gas may diffuse through 
ie root of the mesentery surrounding 
e bowel, especially the cecum and 
smoid colon!*4 
lt has been suggested that gas insuf- 
itions, by separating out fascial 


incidentally at postmortem cannot be 
demonstrated in gas studies*®. In adre- 
nal hyperplasia, an increase in size of 
the gland is seen, but the normal tri- 
angular or crescentic shape is retained 
(Fig. 2). In tumors, on the other hand, 
the enlarging gland becomes globu- 
Abnormal glands us- 
ually increase in density as well as in 
size, In hormone-secreting tumors, 
the size of the mass bears no relation 
to its endocrine activity'*’. With these 
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tumors, atrophy of the opposite adrenal 
aids in the differentiation from diffuse 
hyperplasia, which is almost always 
bilateral!*? The 
types of adrenal 
rized in Table ] 


various histological 


tumor (as summa- 
are all radiologically 
indistinguishable, with the possible ex 
ception of neuroblastoma occurring in 


childhood 


TABLE 1.—Cl 


Modified after 
CYSTS 
pseudo cysts (evstic ce 
cystic lymphangioma 


true glandular cysts 


ASSIFICATION 


generation of hematomas and 
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be converted into a radiolucent shadow 
by ingestion of a carbonated bever- 
age™S! or an effervescent powder!*, 
Similarly the fluid-filled pyloric antrum 
and duodenal bulb have simulated a 
right adrenal tumor, especially on 
prone abdominal films. Other “pseudo- 
created confusion 


tumors” which have 


even on gas insufflations, are: abnormal 


ADRENATI PUNMORS 
and Cahill? 


] 


CONNECTIVE TISSUE TUMORS 
mvyoma, fibroma, neurofibroma lipoma, “osteoma.” het 
lymphangioma, hemangioblastoma, fibrosarcoma. my) 
LESIONS 
hematoma 
cortical nodules 
myelolipoma ectopic o1 metaplastic One marrow 


CORTICAL 


ade noma 


TUMORS 
(hormonal and 


carcinoma hormonal and non 


VEDULLARY TUMORS 
sympathicogonioma 
sympathoblastoma 


ganghoneuroma 


non horn n il 


il 


neuroblastoma 


pheochromocytoma chromaffin cell tumor. paragangli 

pheochromoblastoma malignant pheochromocytoma 
SECONDARY TUMORS 

direct extension from renal tumors 

metastatic carcinoma bre ist, stomach. colon une lary tract 


ind kidne Vy. in cle sce nding 
lymphomas 


metastati malign int me moma 


TERATOMA: 


Radiographic “pseudo-tumors” of the 
adrenal areas have not been sufficiently 
appreciated as a cause of diagnostic 
error. The most notorious of these is the 
rounded density created by the fluid- 
filled gastric fundus®* seen on supine 
antero-posterior abdominal films. This 
shadow may be eliminated by an erect 
or prone film of the abdomen, or may 


order of fre quency 


prominences of the tail of the pan 
anomalous projections fron 
the lobes of the liver?™!**, and 
the One larg 


“pseudo-tumor” demonstrated on a ga 


creas"! 
lobula 
tions of spleen*?. 
study proved to be larg 
spherical mass of fatty tissue overlyin 
a normal adrenal gland'*®, At The Johr 
Hopkins Hospital, isolated fetal lobul: 


merely a 


— 
| 
| 
| 
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tion of the left upper renal pole has 
simulated the appearance of an adrenal 
tumor in two cases. Other retroperi- 


toneal tumors” and hematomas of the 


idrenal gland 


‘may look identical 


to adrenal tumors. 
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adrenal branch of the inferior phrenic 
artery or aorta, (2) an inferior adrenal 
branch of the renal artery or aorta, 
the vessel most often demonstrated 
by aortography, and (3) the middle 
adrenal br: inch, infrequently visualized. 


Masculinizing right adrenal cortical 


renal vessels arising from the right renal artery 


iining’” of the 


Abdominal Aortography. The tech- 
jue and complications of this pro- 
lure have been recently reviewed in 

journal**, The adrenal arteries are 
tremely small but nevertheless may 
visualized by aortography. The nor- 


| arteries2> Consist of (1) a superior 


ontrast medium is seen in the 
of the 


adenoma shown on abdominal aortogram. The 


and aorta are abnormally prominent. Diffuse 


adrenal area due to the increased vascularity 


tumor. 


The adrenal arteries are frequently 
anomalous. The right vessels are often 
obscured by the hepatic artery or its 
branches™! and the left vessels by the 
splenic artery. 

Aortogri iphy has not been extensively 
used for the diagnosis of adrenal le- 
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sions. Several authors*’:7! have 
used the procedure in combination with 
retroperitoneal pneumography for adre- 
nal lesions; the gas insufflation is usu 
ally performed on the same day prior 
to the aortogram. It has been possible 
to diagnose adrenal tumors on the basis 
dilatation of 


arteries and an abnormal “staining” in 


of abnormal the adrenal 


the area of the tumor due to an increase 
in number of fine adrenal vessels ( Fig 


3 Thus, several pheochromocyto- 
mas have been shown be 
cause of their increased vascularity: a 
tew adreno-cortical tumors have also 
been diagnosed*!, Small pheochromo 
cytomas have been missed in aorto 


grams‘'. One death due to aortography 
after visualization of a vascular pheo- 
reported 

apparently precipitated by 


chromocytoma has been 


shock Was 


the injection of contrast medium and 
death OCC rred hh 36 hours 
Neuroblastoma. This is the commor 
est and the most malignant adrenal 
tumor. [| term “neuroblastoma” usu- 
ly ludes both the syn } thir gont- 
ne gonioma tumor of 
primitive s\ iD thetic cells, malig- 
nant, metastas g¢ readily and arising 
embri c lite or infanev, and th 
svmpathoblast 
S from the D tic 
st S t us ludk 
1 SI \ 
ot 
<4 set ay a ) 
++ +} 
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The concept of Hutchinson's 
type” (left adrenal tumor metastasiz 
ing to skull, orbit, and neck and 
Pepper's type’? (right adrenal tumor 
in young infants metastasizing to the 
liver is no longer held by most 
because many transi 


tional Cases have occurred { nusually 


neuroblastoma may undergo sponta 
neous regression with hemorrhage and 
necrosis, or maturation into a benign 
ganglioneuroma’ 

ABDOMINAL FINDINGS. From 50 t 
15€- of these tumors have their site 
of origin in the abdomen. The remainder 
In the pelvis mediastit neck 
orbit, or skin In the 1e1 
about 30% of the tumors arise from the 
adre nal glands, > trom imbat 
sympathetic chains and in th emain 
der, th exact site I I rig) 
is indeterminate Abdominal neur 
blastoma represents al t 35 t 
retroperitoneal tumors of 
Early diagnosis and treatment when tl 
lisease is still con to t ( 
is most import ry 

port g 
SIS the it K IS tict g 
comes s ptor t 

On p films t 
rm cc jc ot { 

f all cases'*®, 15 

$4 
Metastases t t 
<T f TISS 
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about one-third of the cases when first 
seen", either by metastases or by 
direct spread. It is usually best seen in 
the lateral films'*, Metastases limited 
to this organ are Common in young in- 
fants™ and this involvement is not nec- 
essarily a bad prognostic sign'™*. Fluid 
in the abdomen is rare'', 

\bnormalities on pyelography occur 
in about 75% of cases with abdominal 
involvement!**!77_ Renal and ureteral 
displacement is usually seen' without 
intrinsic renal calyceal deformity". 
Phe typical direction of renal displace- 
ment is downwards and outwards. The 
kidney may be rotated so that the 
upper pole is lying lateral to the lower 
pole’. It is often compressed but is 
rarely infiltrated*. Occasionally, ante- 
rio} displacement is revealed on lateral 
films''* in the absence of displacement 
on antero-posterior films. Hydronephro- 
sis from pelvic or ureteral compression 
is often produced, both by the primary 
tumor and the retroperitoneal metas- 
tases. In unusual cases where the pri- 
mary site ol origin is in the pelvis, the 
tumor may distort the bladder contour 
in the pyelogram. 

Gastrointestinal series have frequent- 
ly revealed displacement of the 
stomach or small bowel especially on 
lateral films'*. Lateral barium enema 
films may show anterior displacement 

the flexures and transverse colon!!! 

DIFFERENTIAL DIAGNOSIS FROM OTHER 
\BDOMINAL TUMORS IN CHILDHOOD. Neu- 
roblastoma must be differentiated 
trom the other common retroperitoneal 
tumors: Wilms’s tumor and teratoma, 
nd from the rarer lymphomas 
nd rhabdomyosarcoma. Non-neoplastic 
lasses such as hydrone phrosis with 
enal enlargement!*, mesenteric cysts?”, 

nd adrenal hematomas must also be 
onsidered. 

leratomas are neither as common 
or as malignant as neuroblastoma and 
ecur in infancy. On urograms, the tu- 


mor mass is usually near the midline 
displacing the kidne ‘ys laterally and 
sometimes contains fragments of bone 

teeth®® 

” Wilms's tumor (renal embryoma ) is 
usually considered to be somewhat 
more common than neuroblastoma? :!74 
but in a few series, neuroblastoma has 
been more common!!*-?°%, This tumor 
is intrarenal and well encapsulated; dis- 
tortion and displacement of the renal 
calyces is almost invariable on uro- 
grams. When neuroblastoma distorts 
the renal calyces, it often becomes in- 
distinguishable from Wilms’s 
This is especially true in the rare cases 
where neuroblastoma involves the renal 
parenchyma’. Wilms’s tumor produces 
non-function of the involved kidney in 
one-third of the cases on intravenous 
pyelography**, an uncommon finding in 
neuroblastoma”. It tends to metastasize 
to the lung pare nchym: 1 and pleura and 
rarely to the skele ‘ton, whereas neuro- 
blastoma commonly involves the skel- 
eton and mediastinum, and rarely the 
parenchyma®*. Calcification is seen 

1 about 50% of neuroblastomas!® but 
in only to 12¢'** of Wilms’s tumors. 
Furthermore, the calcification is usually 
peripheral and linear or ring-like’ in 
Wilms’s tumor. The incidence of hema- 
turia, hypertension, and fever due to 
tumor necrosis is somewhat higher in 
Wilms’s tumor than neuroblastoma. 
Typically Wilms’s tumor displaces renal 
structures downwards and medially and 
neuroblastoma, downwards and _later- 
ally’. 

LESIONS OF THE LONG BONES. Skeletal 
metastases are present in 40%@'***°" to 
75@' of patients with this disease 
when first seen. Bone pain in the ex- 
tremities or limp are presenting com- 
plaints in over one-third of the pa- 
tients'**, and these are usually due to 
skeletal metastases. Because of this high 
incidence, the investigation of any pa- 
tient with neuroblastoma is not com- 
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A 
B 
Fig. 4 


D 


Fig. 4—Neuroblastoma in childhood. A. Intravenous urogram reveals calcified mass in the 
right upper quadrant depressing the right kidney and obliterating its superior calyces and upper 


pelvis. The mild left hydronephrosis is due to tumor extension across the midline. B. Skeletal 
metastases in lower pelvis and femora. Multiple small areas of destruction are seen especially 
Periosteal reaction is visible along the femoral shafts. 


n the necks of the femora and ischii. 
The spreading of the sutures due 


Note the symmetrical distribution. C. Skull involvement. 
» increased intracranial pressure is accentuated by destructive changes at the suture edges. 


Minute foci of erosions are also seen in the parietal bones. D. Chest film shows a large 
netastasis in the left upper mediastinum, and small areas of destruction in the upper humeri 
and scapulae. 
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plete without a radiological survey of 
the entire skeleton**°. Bone involve- 
ment, as a rule, indicates a bad prog- 
nosis but a few isolated case reports 


cures have been en- 


ot apparent 
countered® ‘ 

Lesions in the long bones are char- 
acteristically bilateral and symmetrical. 
Multiple fine destructive lesions are the 
commonest finding**, usually beginning 
in the spongiosa, but often eroding the 
cortex (Fig. 4B). The changes may 
develop quite rapidly'®* and following 
radiologic therapy there is occasionalis 
rapid improvement. The areas of ero 
sion are often seen in the metaphyses** 
and along the medial borders of the 
shafts 
aspect of the distal femoral metaphyses 
and the proximal 
phy ses”* 


Favorite sites are the medial 


meta- 
The epiphyses are not fre- 


humeral 


quently eroded*”; they may rarely be 
involved alone. Sometimes the disease 
extends the entire length of a long 
The individual destructive 
lesions are occasionally quite large, and 
isolated. Pathological 


fractures, though not common", may 


rarely may be 


be seen in the femora or spine. Local- 
ized osteoporosis in the metaphyses of 
the long bones has been observed be- 
fore actual destruction has appeared**, 

Periosteal reaction is seen in 60% of 


cases with bony involvement'**. Some- 
times it appears before destruction is 
evident?’ and sometimes its margin is 
quite irregular**. Radiating spicules or 
“sunburst” appearance extending be- 
yond the bony cortex, as classically 
described in osteogenic sarcoma, has 
been seen occasionally in neuroblas- 
toma as well as in a variety of other 
malignant neoplasms”. 

In a minority of patients, a soft tis- 
sue mass can be seen extending out- 
wards from the bony surface, usually 
in an area of bony erosion. 

The occurrence of transverse bands 


of decreased density at the metaphyses 
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as seen in leukemia has been denied in 
neuroblastoma by Sherman and Leam- 
ing'®S, but these have been seen in 
several patients with neuroblastoma at 
The Johns Hopkins Hospital. 
DIFFERENTIAL DIAGNOSIS OF LONG 
BONE LESIONS. | Ewing's tumor of 


bone. 2) Leukemia. 3 Lymphosar- 


coma. 4) Osteomyelitis. 5) Congenital 
lues. 6) Schiiller-Christian disease. 
Both radiologically 


cally the bone lesions in neuroblastoma 


and pathologi 


may perfectly simulate the appearance 
of Ewing’s tumor!'*. Both may cause 
destruction of the calvarium or osteo- 
lytic lesions in the shafts of the long 
bones with laminated periosteal reac- 
tions’. Ewing's tumor and_ neuroblas- 
toma are often considered as variations 
in the Same disease process’, In all CAaSeCS 
of Ewing's tumor, therefore, a care- 
ful search for a retroperitoneal mass 
must be made’. 

The bone lesions of leukemia may 
be identical with those of neuroblas 
toma. Destructive lesions in the meta 
carpals and metatarsals, however, may 
occur in leukemia but not in neuro 


blastoma** Evidence of bone pro- 
duction is never seen in leukemia but 
may occasionally be present in neuro 
blastoma'**. General rarefaction of 
bone is sometimes seen in leukemia 
Skull involvement is much less com- 
mon than in neuroblastoma and _ soft 


tissue masses adjacent to bone are 


rarely seen'® 

The bone lesions due to the lympho- 
sarcoma may be identical with those 
of neuroblastoma. However, they are 
often asymmetrical, accompanied by 
less periosteal reaction and less _ soft 
tissue mass formation!®* 

SKULL LESIONS. The commonest find- 
ing in the skull is spreading of the 
cranial sutures due to increased intra- 
cranial pressure, from underlying metas 
tases of the brain and meninges?". 
Sometimes only the coronal suture is 
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spread. Increased convolutional —im- 
pressions of the inner table due to 
increased pressure is seen less com- 
monly** 

Multiple minute areas of erosion of- 
ten spread throughout calva- 
rium****. These may appe ar as a finely 
granular osteoporosis®* Sometimes the 
areas of destruction are confined to the 
suture margins, causing an exaggera- 
tion of the spreading of the sutures 
(Fig. 4C). The areas are occasionally 
quite large, similar to those in other 
metastatic malignancies**. Sometimes 
multiple punched-out areas of destruc- 
tion are present®> like the lesions of 
multiple myeloma in adults. Patches of 
increased bone production may be seen 
amongst the areas of destruction in the 
calvarium, an appearance rather char- 


16S 


acteristic of neuroblastoma Some- 
or the sella turcica is eroded?’. 

Palpable sott tissue masses mi Ly appe ar 
in the scalp, and are almost invariably 
accompanied by underlying destruc- 
tion-” 

Fine, perpendicular, radiating spic- 
ules seen in the calvarium, especially 
the parietal region, have been some- 
what overt mphi isized in the pi ast; they 
occur in only a minority of cases. When 
present, however, they are highly sug- 
gestive of 

In patients with exophthalmos and 
orbital eechymoses**, bony destruction 
of the orbital walls is demonstrated. 

LESIONS OF THE SPINE. Multiple areas 
of destruction commonly develop in 
the spine. Osteoblastic areas of in- 
creased density may be seen in lesions 
of long standing in either the spine 
or pelvis***", but they never occur 
without some element of destruction'**, 

Following Roentgen-ray therapy of 
the abdomen, evidences of radiation 
damage may appear in the spine, due to 
the relatively low tolerance of the 
epiphyseal c: artilaginous plates to irra- 
diation. The latent interval between the 


radiation and the appearance of the 
lesions is quite long, so that the damage 
is seen in only the long survivors of 
neuroblastoma and other retroperi- 
toneal tumors. Neuhauser et al.'** 
tound evidences of damage in 21 out of 
34 children. The more severe changes 
tended to occur in children irradiated 
under the age of 2 years. One thousand 
to 2000 r delivered to the spine caused 
“transverse lines” of growth distur- 
bance, and more than 2000 r caused 
irregularities of contour or scalloping 
of the epiphyseal plates of the verte- 
brae. In advanced stages, the lesions 
simulated the appearance of osteo- 
chondrodystrophy. Cartilaginous exos- 
toses in the ribs and ilium sometimes 
appeared. When unilateral abdominal 
irradiation was given, the vetebrae be- 
came diminished in height on one side 
resulting in a scoliosis, usually of mild 
Unilateral underdevel- 
opment of the ilium was also observed 
on the irradiated side'*. 

CHEST LESIONS. Evidences of bony 
destruction of the ribs, shoulder girdles 
and thoracic spine may be seen on 
chest films. Mediastinal masses occur in 
207'" to 27%°"" of neuroblastomas, al- 
most always in the posterior media- 
stinum (Fig. 4D). Involvement of the 
mediastinum may be the primary site 
of origin, a metastasis, or uncommonly 
a direct spread of an abdominal tumor 
through the diaphragm”. Calcification 
within the mediastinal mass is uncom- 
mon'**, but when it occurs it should 
suggest neuroblastoma'*®. Less __ fre- 
quently, nodular metastases in the lung 
pare nchy ma, pleural — effusion, and 
nodular pleural metastases are seen'™, 
Localized areas of pleural thickening 
often accompany destructive rib  le- 
sions*”*. Involvement of the chest as 
well as the abdomen in neuroblastoma 
renders the prognosis very bad?®*, 

Non-hormonal Adreno-cortical Ad- 
enomas and Carcinomas. These non- 
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often 
large before being diagnosed". 


functioning tumors are quite 
Fre- 
quently, they are discovered incidental- 
ly in various abdominal radiologic ex- 
aminations*'. The first symptoms, usu- 


ally Hank ‘backache22:206, 


occur quite late. Rarely, the larger 


pain or 


tumors may cause hypertension second- 
ary to renal ischemia by compression 
or torsion of the renal arteries; the 
blood normal 
after removal of the tumor**. The hy- 


pressure may return to 


pertension on occasion may be even 
paroxysmal, simulating pheochromocy- 
Cortical 
occur at 


car- 
Although 


adenomas are not frequently encoun- 


toma!*# adenomas 


cinomas any age. 
tered in childhood, they are the com- 
monest benign retroperitoneal tumors 
of this age group'™*. Adreno-cortical 
carcinoma is most frequent from 30 to 
30 years® 

Calcification within the soft tissue 
mass may be seen on plain films of 
the abdomen. It is quite common in 
62.74.93 but 


less common in adenoma'*. These tu- 


cortical carcinoma! much 
mors in childhood are frequently cal- 
cified2*-"2, Rarely, the calcifications are 
peripheral and ring-like, simulating the 
appearance of a cyst'*. The rarer types 
of non-functioning adrenal tumors such 
as teratomas may also, on occasion, be 
calcified®”” 

In pyelograms, the adrenal masses 
often displace and distort the upper 
renal calyces on the affected side and 
depress the kidney; they are often mis- 
taken for renal tumors of the upper 
poles. Some of them have not been 
demonstrated on pyelograms, yet well 
demonstrated on gas insufHations; this 
has happened particularly in anterior 
tumors*”. Larger adrenal carcinomas 
have sometimes failed to become out- 
lined with the gas on an insufflation 
study, due to malignant infiltration into 


the surrounding tissues? 
From 10%*! to 20%*°* of adreno-corti- 
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insuf- 
often 
appear to be unilateral, or more ex- 


cal carcinomas are bilateral. In 


flation studies, however, these 
tensive on one side. This malignancy 
may spread by direct extension into the 
liver or into the neighboring gastroin- 
tract** 


strated on gastrointestinal 


testinal and may be demon- 

series or 
barium enemas. Widespread metastases 
may occur to the liver, lymph nodes, 
Destruc- 


tive lesions may appear in the pelvis*! 


lungs'*®, and mediastinum*’. 
and elsewhere in the skeleton. 

Adrenal Cysts. Adrenal 
quite rare: only 20 cases were found 
in the literature up to 1952'°. Plain 


films and urographic pro 


cysts are 


radiologic 


cedures have merely demonstrated 


mass-like lesions in the adrenal areas*® 
usually depressing the kidney. A 
rim of peripheral calcification has been 
described in cystic adenomas*!! 
Cushing’s Syndrome. This type of hy- 
peradrenalism is usually clinically dis- 
tinct from the adrenogenital syndrome 


childhood?". 


Cushing's 


Transi- 
the 
however, may 


particularly in 


tional forms of and 


adrenogenital syndrome, 


occur atter puberty AOS the common 
est variations being the adrenogenital 
syndrome with obesity, and Cushing's 
syndrome with hirsutism. According to 
Kenyon'', hyperfunction of the adre- 
nal cortex may occasionally produce 
only single or isolated endocrine mani- 
festations, rather than either of the 
two syndromes. 

ETIOLOGY. It has been seen from the 
with 
Only 26 


cases could be collected from the litera- 


age of 3 months*°* to 78 vears* 


an average age of 34 vears* 


ture under the age of 10 vears®”-*°?; all 
of these were due to adrenal tumors, 
and they were often malignant. The 
syndrome is four times as common in 
females®’, as in males, and is apparently 
rare in Negroes. 

The 


ACTH, or Compound F is now a com- 


administration of cortisone, 


I} 


me, 


ym- 
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mon cause of the syndrome'**. In 98 
necropsied cases collected from the lit- 
erature by Knowlton”, there were 58 
diffuse adrenal hyperplasias, 31 baso- 
philic pituitary adenomas, 24 combined 
diffuse adrenal hyperplasias and_baso- 
philic adenomas, 11 benign adrenal tu- 
mors, and 17 adreno-cortical carcino- 
mas. In 9 cases, the adrenal glands 
were normal histologically, and 6 of 
these had various pituitary lesions other 
than basophilic adenoma. In another 
Series ot YS necropsied Cases collected 
by Thompson and Eisenhardt!**, the 
syndrome was due to a thymic tumor 
in 3 cases and to an arrhenoblastoma in 
one case. Hypothalamic lesions may 
rarely occur in Cushing’s syndrome, 
and in some of these, they may be 
the secondary rather than the primary 
cause of the syndrome**-2°?, one 
unusual a neuroblastoma caused 
pressure atrophy of the adjacent adre- 
nal gland and hyperplasia of the op- 
posite gland, with secondary Cushing's 
syndrome. Crooke’s hyalinization of the 
pituitary basophils, formerly thought to 
be characteristic of C ushing’s syndrome, 
has been found in other types of hyper- 
adrenalism, especially in virilizing syn- 
dromes*® 

DEMONSTRATION OF ADRENAL LESIONS. 
By the pre sacral gas insufflation tech- 
nique, the bilateral adrenal enlarge- 
ment due to hyperplasia®* or the uni- 
lateral neoplastic due to 
can usually 
be demonstrated. This examination is 
wr valuable when the clinical 
picture or biochemical findings of the 
see elit are atypical'™. In one series 
t 10 cases due to adrenal hyper- 
ilasia'®®, the adrenals failed to visual- 
ze in 2, but a bilateral adrenal en- 
irgement was demonstrated in the re- 
naining 8 cases. In one case, a small 
1ump was found on the adrenal gland 
ue to localized hyperplasia. In another 
eries of 29 cases, studied by pre-sacral 


idenoma or carcinoma® 


gas insuffi ition and followed by sur- 
gery”, adrenal tumors were demon- 
strated and subsequently proven. There 
were no false negative diagnoses, but 
several false positive diagnoses of tu- 
mor in the gas studies. Some tumors 
have been clearly demonstrated which 
were not arent on pyelograms'”°. 

Calcifications have been de mantinebed 
in cortical carcinomas producing the 
syndrome!"*. 

OTHER ABDOMINAL FINDINGS.  Evi- 
dences of pyelonephritis are frequently 
demonstrated on pyelography, due to 
the increased susceptibility to infections 
in this syndrome. The patients are also 
prone to develop renal calculi, es- 
pecially in the presence of hypercal- 
ciuria!**'™, The calculi are often small, 
multiple, faintly radiopaque!*. In 
one series of 38 patients, renal ci alculi 
were demonstrated in 35%'%, There 
may also be an increased incidence of 
gallstones in this disease'™®. prema- 
ture calcification of the abdominal 
aorta has been observed in some pa- 
tients'”, perhaps attributable to the 
diabetic-like metabolic disturbances. 

GENERALIZED OSTEOPOROSIS. The ex- 
cessive conversion of protein into car- 
bohydrate due to the increased pro- 
duction of glycogenetic cortical ster- 
oids in this syndrome results in defi- 
cient protein anabolism and true 
In pathological 
studies**, the osteoporosis is accompan- 
ied by abnormal thinning of the bony 
trabeculae without evidence of exces- 
sive bone destruction. It tends to 
involve the bones of the trunk and be 
inconspicuous or absent in the extrem- 
ities; it, theretore, follows the same 
distribution as the obesity'®. In a 
series of 61 cases collected in 1939, 
only 5% did not have radiological evi- 
dence of porosis; however, in an addi- 
tional 8%, the osteoporsis was question- 
able**. Since then, it has become ap- 
parent that with earlier stages of the 
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skeletal 


even in 


syndrome, significant changes 


may be absent, cases of long 


standing*’. In a more recent series of 


38 cases*’, osteoporosis was observed 


in 75%. Recalcification of the porotic 


bone is usually not demonstrable on 
roentgenogr: films tor vears atter 


clinical recovery! However, com- 
plete disappearance of marked _ porosis 
has been observed in one vear's time'*”. 

CHANGES IN THE SPINE AND PELVIS. The 
generalized osteoporosis IS best demon- 
strated in the 
Fig, 


thinned 


thoracic and = lumbar 


5A). The 


and 


spine** trabeculae 


become diminished — in 
“striations” are seen in 
the vertebral bodies due to the 
tuation of the vertical trabeculae 


disappearance e of the horizontal ones 


number: vertical 
accen 


and 


The end plates of the vertebrae often 
abnormally 


appeal prominent con- 


trast to the porosis of the rest of the 
disc 


The intervertebral 


spaces become expanded producing 


deformities ot the 
When 


biconcave superior 


and 


inferior plates” severe, 
these deformities result in the appear 
ance of “fish” vertebrae. 


Pathological compression of 


the spine occur about one-third of 


the patients”’, so that back pain is a 
fairly common symptom*"’. The col- 
lapse is most frequently seen in the 


mid-thoracic region but is also common 
in the i The 
of the intervertebral dines into the ver- 
tebral plates is usually better demon- 


lumbar spine expansion 


strated in the lumbar spine. 
Osteoporosis ot the pelvis is seen in 

about one-half of the 

monly, 


cases'!”’, Uncom- 
spontaneous fractures may be 
observed in the ischio-pubic rami with 
abundant callus! 


Rarely, acetabular 


In one case, mul- 
tiple localized areas of rarefaction in 
the pelvis simulated the appearance of 
metastases 


SKULI 


protrusion may occur. 


to 
60%'44 of cases have osteoporosis of the 


ABNORMALITIES. 
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frontal 
. It may have the 


calvarium, most marked in the 


and pariet: il regions'* 
appearance of punctate gri wnular rare- 


factions'™. Rarely, a coarse granular 


mottling may resemble hyperparathy- 


roidism'**. The earliest stages of porosis 


are first apparent in the posterior 


clinoid processes and dorsum sellae!** 


is?) Even when the syndrome is due to 


basophilic adenoma, the tumors are 


usually so small that no destructive or 


occur in the. sella 
least 6 


however, in 


expansile changes 


turcica. There are at cases in 
the literature, 
pansion of the sella has been observed: 
ot these 

and extensive in two*” 
The lamina dura of the 
markedly thinned 


sent 


which ex- 


the changes were slight in 


teeth is 
and may even be ab- 
around individual teeth. There is: 
no uniform disappearance of the 
lamina dura, however 


CHEST ABNORMALITIES. The ribs are a 
frequent site of osteoporosis, being de- 

ot 34 
Curious pathological rib frac- 
tures occur in about 10% 
(Fig. 5B These are usually multiple 
bilateral fractures of the 


ribs, often painless and without a_ his- 


monstrable in 70% in one series 
cases!” 


of pi itients” 


lower anterior 


tory of trauma!™. Fracture lines are 
sometimes not visible!*?. The outstand 
ing feature is the abundant calcified 


which surrounds the fractures 
a ring-like shell 
ent when osteoporosis is not obvious 
sott 


callus formation can 


callus 


with . It may be pres- 


radiologically'™'. The cotton-wool 
of the 
be mistaken for nodular lesions within 
until the 
ship to the 
monly 


appearant 


the lungs, constant relation- 
detected. 


enlargement of the 


ribs is Uncom- 


some costo- 
chondral junctions is apparent, due to 
minute multiple infractions'® 

Cardiac enlargement is usually dem- 
onstrated on chest films especially in 
, secondary to the 
hypertension and increased blood vol- 


ume. 


long-standing cases!" 


ig. 5.—Cushing’s syndrome’ due to adrenal hype rplasia. A. Marked osteoporosis of the 
imbar spine is seen with coll: apse of the body of L-2. The superior and inferior vertebral plates 
re concave and abnormally prominent compared with the other rarefied structures. B. Chest 


i 


m reveals moderate cardiac enlargement associated with hypertension, and osteoporosis of 
ie ribs. The rounded density in the left lung field is abundant calcified callus surrounding 
a pathological rib fracture. Other rib fractures are present but are poorly seen. 
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EXTREMITIES. In 
severe osteoporosis, the extremities may 
be involved, usually confined to the 
Pathological 
fractures in the extremities have rarely 
been observed'**. In children, there 
may be 


CHANGES IN THE 


humeri femora'™. 


delayed epiphyseal develop- 
ment**:'*° when severe osteoporosis is 
present. The retarded growth of the 
long bones children contrasts with 
the accelerated growth of the adreno- 
genital 

In 2 unusual cases, calcifications of 
the peri-articular soft tissues of the 
hands were similar to 
that seen in hyperparathyroidism and 


hy pervitaminosis 


demonstrated, 


DIFFERENTIAL DIAGNOSIS OF OSTEOPOR- 
OSIS. Hyperparathyroidism. The lack 
of He ment of the distal extremities 
and lack of sub-cortical bone resorp- 
tion in Cushing's syndrome usually en- 
ables differentiation. A thinning or par- 
tial loss of lamina dura may occur in 
either condition’, but a complete dis- 
appearance is seen only in hyperpara- 
thyroidism 

2. Post-menopausal or senile osteo- 
porosis. The involvement of the skull 
and the pathological rib fractures with 
callus formation are not seen with 
these types of osteoporosis'®* 

3. Adult form of osteogenesis imper- 
fecta. This may be readily differentiated 
on Clinical grounds and by the involve- 
ment of the extremities. 

4. Multiple myeloma may occasion- 
ally produce a picture of diffuse osteo- 
porosis and vertebral collapse rather 
than the more familiar multiple de- 
structive changes. 

Osteoporosis due to hyperthy- 
roidism is usually readily differentiated 
clinically. 

The Adrenogenital Syndrome. In 
the congenital form of this syndrome, 
there is pseudohermaphroditism in the 
female and macrogenitosomia precox in 
the male. The postnatal syndrome, due 


American Journal of the Medical Sciences + 


November, 1956 


to adrenal hyperplasia, 
cortical carcinoma, produces viriliza- 
tion in the female and precocity or ex- 
cess virility in the male?°*. In 140 case 
under 10 years of age collected “we 
Wilkins?°2, 80% occurred in females; 70% 
were due to congenital adrenal hyper- 
plasia and those remaining were due 
to cortical tumors. In childhood, this 
entity was six times as common as 
Cushing’s syndrome?"?. In an analysis 
of 76 
cortical tumors in children, 60% had 
the adrenogenital syndrome™. In _ fe- 
male children under the age of 10 years 
with the postnatal form of the syn- 
drome, an adrenal tumor is usually 
found: after the age of 10, however, 
either 


hormone producing adreno- 


hyperplasia O! tumor May 


Uncommonly, in adrenal tu- 


7-ketos- 


teroid excretion may occur without any 


mors, hirsutism and elevated ] 


other signs of virilism* 

ADRENAL LESIONS. As the congenital 
syndrome is invariably due to adrenal 
hyperplasia, the radiological demon- 
stration of the adrenal glands is en- 
tirely unnecessary. In .the postnatal 
hyperplasia may be differ- 
entiated from tumor by the fall in 
urinary 17-ketosteroid excretion in re- 


syndrome, 


sponse to cortisone therapy~"* or by the 
radiological demonstration of an adre- 
nal tumor. The larger tumors may be 
demonstrated by pyelography”. ‘Pre- 
sacral gas insufflations are invaluable in 
demonstr: iting the presence of cortical 
83. They are not as valuable 
in adrenal hyperplasia. Often, bilateral 
enlargement of the adrenal due to hy- 
perplasia is shown'*’, but the glands 
occasionally may appear normal in 
size*"166 At least 8 cases of the syn- 
drome have been ars ed by adreno- 
cortical carcinoma“: these 


tumors producing the 


tumors- 


malignant 
syndrome are 
sometimes quite extensive and invasive, 
and may be calcified'**. In one unusual 
case, adrenal hyperplasia and virilism 


adenoma or 
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occurred secondary to adrenal metas- 
tases from a_ primary renal carci- 
noma'™*. In another case, marked bi- 
lateral adrenal atrophy was demon- 
strated in the presence of virilism due 
to an adrenal rest tumor of the ovary'*’. 
UROGENITAL SINUS IN FEMALE 
PSEUDOHERMAPHRODITISM. In the female, 
the urogenital sinus is a congenitally 
persistent common passageway distal to 
the junction of the vagina and urethra. 
It is most commonly seen in female 
pseudohermaphroditism due to con- 
genital adrenal hyperplasia. Its demon- 
stration in combination with increased 
urinary 17-ketosteroid excretion is suf- 
ficient to make the diagnosis of con- 
genital adrenal hyperplasia in the fe- 
male?" Retrograde cystourethrog- 
raphy* in addition to cystoscopy is 
of considerable aid in the - ‘monstration 
of the urogenital sinus. By the retro- 
grade injection of an pti te medium 
through a catheter inserted into the 
urogenital sinus, the lumen of the sinus, 
the urethra, bladder, vagina, and some- 
times also of the uterus and fallopian 
tubes may be outlined. Sometimes ret- 
rograde spilling of the medium into 
the peritoneal cavity occurs™*. Usually 
the meatus and caliber of th urogeni- 
tal sinus resemble those of a normal 
urethra*°’?. Sometimes, however, the 
sinus is quite large resembling a 
vagina***. Occasionally the communica- 
tion between the vagina and urethra 
is covered by a membrane; the abnor- 
mality, then, cannot be demonstrated 
radiogr: iphically. In one rare case, the 
vagina opened into the posterior por- 
tion of a penile urethra***. In another 
unusual case, a double urethra was 
present, one otf which joined the vagina 
forming a urogenital sinus opening on 
the perineum; the second urethra ex- 
tended through the clitoris simulating 
a penile urethra®'. Rarely, a urogeniti i] 
sinus may not ‘a present in female 
pseudohermaphroditism?”’. 


A urogenital sinus may occur in all 
forms of herm iphroditism and pseudo- 
hermaphroditism. The appearance of 
the urogenital abnormalities in the 
cystourethrogram when considered 
alone is not diagnostic of the type of 
heterosexual development and is not 
even diagnostic of the sex of the pa- 
tient®'. On occasion, an injection made 
through a double ballooned catheter 
which occludes the bladder neck and 
urethral orifice may succeed in demon- 
strating the urethro-vaginal communi- 
cation when an injection through a 
plain catheter has failed. 

INTERNAL GENITAL ORGANS IN FEMALE 
PSEUDOHERMAPHRODITISM. Pneumoperi- 
toneum''! or retropneumoperitoneum 
2.174 when performed in the knee- 
chest position may delineate the ex- 
ternal surfaces of the uterus, fallopian 
tubes, and ovaries. Hypoplasia of these 
structures in female pseudohermaphro- 
ditism may be demonstrated. 

SKELETAL CHANGES IN THE ADRENO- 
GENITAL SYNDROME IN CHILDHOOD. Accel- 
erated epiphyseal ossification and 
growth in the length of the long 
are demonstrated radio- 
logically in keeping with the marked 
muscular development and rapid 
growth in height observed clinically. 
Early epiphyseal fusion also may occur, 
causing a shortening of stature. On 
the basis of these skeletal findings 
alone, the advanced bone age of the 
adrenogenital syndrome is indistin- 
guishable from that of constitutional 
origin. 

Feminizing Adrenal Tumors: Four- 
teen adreno-cortical tumors producing 
feminization and gynecomastia in 
males have been collected!25, Most of 
these tumors have been malignant?°. 
Some have been demonstrated success- 
fully by means of pre-sacral gas insuf- 
flation?°:125, 

Pheochromocytoma. About 10% of 
these tumors are multiple’? and they 
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are often bilateral. They are rarely 


familial and about 9% are malignant'® 
Five per cent*’ have associated 
neurofibromatosis and some may be as- 
sociated with other neurocutaneous 
syndromes'™*. Eighty-eight per cent 
occur in the adrenal areas, the re- 
mainder being located in the para- 
aortic ganglia, the organ of Zucker- 
kandl (sacrococeygeal body), carotid 
body, and thoracic athetic gan- 
glia. They are relatively uncommon in 


Most of these tumors are small and 
most difficult of all 
tumors to demonstrate 
Many, however, 
strated successfully by pre-sacral gas 


abdominal aortography. 


adrenal 
radiologically. 
been 


are the 


have demon- 


and a few by 


Gas studies 


may be successful when more conven- 
tional radiological examinations have 
failed®®, but smaller tumors can never 


Even when a unilateral 
adrenal tumor has been demonstrated, 
both surgically ex- 
plored’ Gas studies do not pl: ‘yas 
important a role in diagnosis as the 
provocative tests, the ganglionic block- 
ing tests, or the quantitative estimations 
of the catecholamines in the urine. 
They are chiefly of value when the clin- 
ical picture is atypical and when the 
biochemical tests are negative or equiv- 
ocal. 


be ruled out. 


sides must be 


38 


They are also more applicable 
in patients with sustained hypertension, 
because negatives have occurred 
with the ganglionic blocking tests®®. In 
the diagnosis of phe in 
children who are apt to have sustained 
hypertension or diabetic-like symptoms, 
gas studies may aid in diagnosis'® 

A few phe ochromocytomas have 
radiologically detectable calcification’: 


60.66 


false 


in areas of hemorrhage and necro- 
sis. Ring-like calcification, simulating 
the appearance of a gallstone, has been 
observed'**, Few of these tumors are 
large enough to be palpated clin- 
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about 20% are demon- 
Paragangli- 
omas, arising from the lumbar sympa- 
thetic ganglia, 
the kidneys, 


ically! only 


strable by elogr: 


when lying medial to 


may distort the renal 


pelvis™™ and displace the kidney lat- 
erally" Pre-sacral insufflation 
studies may also demonstrate these 
tumors!®:!97, The rare tumors arising 


from thoracic sympathetic ganglia have 
prese nte d radiologic: uly as mediastinal 

Syndrome ). 
of aldosterone by the 


(Conn’s 
The excessive production 


Aldosteronism: 


adrenal cortex, 


resulting in excessive sodium retention, 


potassium diuresis, and secondary al- 


kalosis is sometimes due to a primary 


adrenal lesion. The primary type of 


aldosteronism has occurred in adrenal 


cortical adenoma, carcinoma, and_ bi- 


lateral adrenal hyperplasia. In 30. of 
Conn’s®? cases of aldosteronism. 10 
were due to adrenal tumors and one 


was due to hyperplasia Little is known 
about the 
syndrome, 


radiological changes in this 
but pre-sacral gas insuffla- 
tion has been used for the demonstra- 
tion of the adrenal tumors**. 

Acute Adrenal Insufficiency. Diag- 


nostic radiology pli rys no useful role in 


the diagnosis of acute adrenal insuff- 
ciency. infantile adrenal  insuffi- 
ciency, either or sec- 


ondary to adrenal hyperplasia'**, the 
clinical picture simulate 
pyloric obstruction with projectile vom- 
iting and 


logically, 


may closely 


gastric Radio- 


these cases have presented 


with gaseous distention of the stomach 
and a complete absence of gas in the 
remainder of the gastrointestinal tract. 
There marked delay in the 
passage of through the py- 
This “pseudo- pyloric stenosis,” 
therefore, may mimic pyloric obstruc- 
tion radiologically 
Sometimes the distention occurs in the 
bulb in the 


may be 
barium 
lorus!*®, 


as well as clinically. 


duodenal addition to 


n 
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stomach, thereby simulating the radio- 
logical appearance of congenital duo- 
denal atresia'®®. The disturbances in 
bowel function in infantile adrenal in- 
sufficiency are entirely reflex in origin. 
Because these findings have not hee 
appreciated, several infants have been 
subjected to surgery. 

Addison’s Disease. Chronic adrenal 
insufficiency has occurred at all ages 
from infancy*® to late adulthood*', al- 
though it is rare under the age of 5 
vears""*. In one series of 120 cases, 
there was no significant sex predom- 
inance*'. In older necropsy series, 70% 
ol all cases ot Addison's dise “ase were 
due to tuberculosis, the remainder usu- 
ally being due to idiopathic cortical 
necrosis and atrophy. In recent years, 
however, the proportion of cases due 
to tuberculosis is steadily decreasing. 
Some cases have been due to histo- 
plasmosis. 
children 
under the age of 15°", 90% were due to 
tuberculosis as established at postmor- 
tem examination; the others were due 
to adrenal atrophy. In the rare in- 
stances occurring in infancy and early 
childhood, the disease is almost alw: Lys 


In a series of 59 cases 


due to atrophy or hypoplasia’: cases 
were reported, however, in which the 


disease was due to adrenal cysts!** and 


to previous traumatic adrenal hemor- 
hage*® 
DEMONSTRATION OF ADRENAL ATROPHY. 
Pre-sacral gas insufflation studies have 
hown diminution in size of the adrenal 
hadows*. These studies, however, are 
ntirely unnecessary for diagnosis. 
urthermore, the diagnosis of an 
bnormal ducecene in size of the 
lrenals must be made with caution, 
‘cause of wide normal 
one case, the adrenal gland had 
rmal configuration on a gas study, 
t at postmortem examination was 
rophic and functionless”°. 
ADRENAL CALCIFICATION. This is an 


important finding in Addison's dis- 
67.189 It is better seen on plain 
films of the abdomen than in gas 
studies'!® (Fig. 6A). For detecting and 
localizing very minimal calcifications, 
mild oblique projections are invalu- 
able*** but laminography is not partic- 
ularly helpful®’. This finding is seen 
radiologically in about 25% a all cases 
of Addison’s disease2**!: in about half 
of the cases it is unilateral'!-*'. In post- 
mortem radiographs of the removed 
= glands, calcium is demonstrable 

1 about 32%**. The calcifications are 
usually multiple, discrete, and minute, 
but occasionally there is a single large 
nodule and rarely there is a homo- 
geneous increase in density of the 
gland**, 

In the differential diagnosis of adre- 
nal calcifications, the following lesions 
should be considered: calcified costal 
cartilages, para-aortic mesenteric lymph 
nodes, tuberculous lesions of the upper 
renal poles, para-vertebral or peri- 
nephric abscesses, calcification of the 
abdominal aorta and its upper 
branches, and calculi in the upper kid- 
neys, pancreas or 

Unilateral or bilateral adrenal calci- 
fications may be seen in the absence of 
Addison's disease®'. Whenever this is 
accidentally found, however, Addi- 
son’s disease should be ruled out. Cal- 
cifications are not uncommon in infants, 
due to bilateral adrenal hemorrhage’, 
and may occur in infants or children 
without clinical manifestations'”’. It has 
been seen bilaterally in Niemann-Pick 
disease”. 

OTHER ABDOMINAL RADIOLOGICAL FIND- 
iNGS. Despite the frequent gastrointes- 
tinal complaints and frequent gastro- 
intestinal series performed on patients 
with Addison’s disease, peptic ulcers 
are quite rare before specific treatment 
is instituted**.*". In a few untreated pa- 
tients, superficial gastric ulceration has 
been demonstrated radiologically which 
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Fig. 6.—Addison’s disease. A. Bilateral adrenal calcifications are shown on _ intravenous 
urogram. B. Chest film reveals minimal bilateral upper lobe tuberculosis and an abnormally 
small heart shadow. C. Soft tissue film of the external ear shows abnormal calcifications. 
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h: is Cleared up under steroid therapy" 

In female patients with Addison's 
ease, the kidneys often appear smaller 
than normal*'. About 5% of all pa- 
tients have sonal tuberculosis as dem- 
onstrated by pyelography® 

About 9% of cases how slight to 
moderate splenomegaly*! on abdominal 
films. The spleen may become reduced 
in size under cortisone ther: apy. Splen- 
omegaly is demonstrated in about 254% 
of cases at postmortem examination 
it appears to be merely part of the gen- 
eralized hyperplasia of the lymphatic 


160, 


tissues seen in this disease. 

ABNORMAL FINDINGS IN THE CHEST. A 
small heart size is invariably present 
in untreated Addison’s disease uncom- 
plicated by cardiac disease, due to the 
hypotension, low pulse pressure and 
diminished blood volume*! (Fig. 6B). 
Institution of specific therapy is fol- 
lowed by a gradual return of the heart 
size to normal. A few cases have been 
observed, however, in which the heart 
has failed to increase to its normal 
size despite satisfactory clinical re- 
sponse Excessive doses of desoxycorti- 
costerone may give rise to cardiac en- 
largement. In untreated Addison’s dis- 
enlarged 
heart, hyperthyroidism or cardiac dis- 
ease must be suspected. When _ the 
disease is complicated by an organic 


ease with a normal sized 


cardiac lesion, the cardiac enlargement 
may be minimized but appear promptly 
iftter desoxvcorticosterone therapy”! 

In cases of Addison’s disease due to 
tuberculosis, the primary lesion may be 
demonstrated in the lung bg Ids. In one 
series of 120 cases, only had active 
those with 
drenal calcifications, however, 54% had 
vidence of pulmoni ry tube rculosis and 
9% had active lesions” 


pulmonary tuberculosis”! 


An increased and severity 
f costal cartilage calcifications, com- 
ared with normal persons of similar 
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age group have been observed in Addi- 
son's disease, but this is of no value 
diagnostically". 

SKELETAL ABNORMALITIES. Six per 
cent of patients have evidence of 
tuberculosis involving the skeleton*’, 
usually in the spine or hips. Skull 
films should be routine part of the in- 
vestigation to rule out the presence of 
a pituit iry tumor as a cause of chronic 
adreno-cortical insufficie ney. The inci- 
dence of dental caries in this disease 
is quite high, as demonstrated on dental 
films. 

CALCIFICATION OF THE EARS. Calcifica- 
tion of the pinnae of the ears is quite 
common as detected by soft tissue 
films (Fig. 6C ). There may be stiffness 
of the pinnae on palpation. In the pres- 
ence of calcification of the ears, Addi- 
son's disease must be ruled out. It may, 
however, also occur in ochronosis 

(alkaptonuria )''', acromegaly’, in 
ald hematomas in boxers and wimatiie TS, 
and rarely in the collagen vascular dis- 
eases. 

Conclusion. The radiological findings 
which have occurred in the various 
adrenal diseases (nonfunctioning tu- 
mors, hyperadrenalism, and adrenal in- 
sufficiency) have been discussed. As 
our knowledge of these diseases has 
increased, it has become more apparent 
that they may produce a wide variety 
of lesions throughout the body. 

Until such time as a specific contrast 
medium is developed for visualization 
of the adrenal glands, the most accurate 
method will remain the pre-sacral insuf- 
flation of carbon dioxide used in con- 
junction with intravenous pyelography 
and tomography. The future use of 
abdominal aortography in the diagnosis 
of adrenal lesions will probably be 
limited; it still may be valuable, how- 
ever, for the demonstration of small 
vascular tumors. 
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SUMMARIO IN INTERLINGUA 
(See page 504 for original article 
Le Dynamica del Therapia a Medication Ficticie: Un Studio Clinic 


1. Septanta-cinque patientes con symptom: is psychosomatic esseva dividite in 
tres gruppos quasi equal. Gruppo A recipeva un potente pillula que deprimeva 
le systemas nervose autonomic e central. Gruppo B recipeva un medication 
ficticie. Gruppo O recipeva nulle medication pillular. Le subjectos in omne 
res gruppos recipeva psychotherapia de orientation analytic. Le investigatores 
ignorava qual pillulas esseva potente e quales esseva le medication ficticie. 

2. Le resultatos esseva registrate per e le patiente e le medico. 


Le gruppo a 
villulas potente 
| I 


le gruppo a medication ficticie non esseva differentiabile per 
lor numeros de patientes meliorate. Le gruppo que recipeva psychotherapia 
e nulle medication habeva le plus alte numero de patientes meliorate. Le 
majoritate del patientes reageva emotivemente al pillulas potente e al medication 
hcticie. 

3. Le medication ficticie pote esser non importa qual substantia que es 
administrate con intentiones therapeutic. Le medication ficticie pote evocar 
0 non evocar un “reaction a medication ficticie” de character subjective o 
objective, psyc ‘hologic o physiologic, positive 0 negative. Le “reaction a medica- 
tion ficticie” non ha un psychiatric signification diagnostic. 

1. Le “potentia” del medication ficticie depende del relation inter patiente 
e medico. Ilo es un parte de iste relation con su base emotional. Su potentialitate 
es restringite per le confinios del psychotherapia practic. Le majoritate del patientes 
progredeva melio in nostre tractamento sin le uso de ulle medication ficticie. Le 
‘reaction a medication ficticie” occurre in psychotherapia, mesmo sin pillula, in le 
si-appellate curation per “transferentia” affective. Indicationes specific pro 
acnpie a medication ficticie es non ancora disponibile, sed medication ficticie 
le ‘be ‘rea esser acceptate como adjuncto al psychotherapia. 

. Nos conclude que therapia a medication ficticie debe esser le secreto del 


baa ‘rapeuta, que un substantia que ha le possibilitate de influentiar le un o le 


iltere symptoma somatic debe esser usate como medication ficticie, e que le 
herapia a medication ficticie debe esser restringite in su application a periodos 
le augmento de stress. 
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6. Importante observationes incidental concerneva un gruppo special de pa- 
tientes con reactiones characteristicamente vage e un gruppo de patientes con 
morbos de plus que 10 annos de duration in qui responsas favorabile esseva 
obtenite. 


SUMMARIO IN INTERLINGUA 
(See page 555 for original article) 


Incidentia de Co-Existente Hypertension Essential e Maligne Morbos Neoplastic 
Studio Basate Super le Protocollos Clinic de 509 Patientes Con e 509 Patientes 
Sin Neoplasmas Maligne 


Le incidentia de hypertension essential—definite primarimente per le criterio 
de pressiones diastolic de 100 mm Hg o plus—esseva determinate in le protocollos 
de 509 patientes clinic con neoplasmas maligne e in le protocollos de 509 subjectos 
de controlo sin neoplasmas maligne. Le duo gruppos esseva parallel in distribu- 
tion de sexo e etate. Hypertension esseva minus commun in homines que in 
feminas in le serie neoplastic, e tanto in homines como etiam in feminas de iste 
serie illo esseva minus commun que in le non-neoplastic serie de controlo.  Iste 
resultato es de accordo con previe studios in que hypertension esseva definite 
minus strictemente. 

Le incidentia de hypertension in patientes con morbo neoplastic es etiam 
basse quando le valores de comparation es ¢ alculate super le base de observationes 
in un population industrial plus tosto que in un gruppo de patientes clinic. 
[1 es possibile que le basse incidentia de hypertension in patientes con morbo 
neoplastic possede un signification plus profunde, sed _ iste question non pote 
esser elucidate sin extense studios epidemiologic insimul con .studios experi- 
mental—in tanto que pertinente technicas es accessibile—del association inter 
morbo hypertensive e morbo neoplastic. 


SUMMARIO IN INTERLINGUA 
(See page 568 for original article 


Malaria in Veteranos del Guerra Corean: Un Revista de 128 Admissiones 
pro Malaria a un Hospital de Veteranos 


Durante le annos 1951 a 1954 inclusive, 126 veteranos del Guerra Corean 
esseva admittite pro malaria al Hospital de Aspinwall del Administration de 
Veteranos. 

Esseva observate un reduction significative in le numero de personas admittite 
pro malaria post le institution in augusto 1952 de therapia a primaquina in massa 
pro le personal militar. Dece-/cinque personas qui apparentemente habeva 
recipite primaquina durante lor retorno al Statos Unite disveloppava subsequente- 
mente manifestationes clinic de malaria. 

Le malaria observate in veteranos del Guerra Corean, in comparation con 
illo observate in veteranos del secunde Guerra Mundial, esseva characterisate 
per un plus longe periodo de latentia, un plus alte frequentia de splenomegalia, 
e un plus basse frequentia de false reactiones serologic de syphilis. Chloraquina 
se monstrava efficace in alleviar le symptomas. 


BOOK 


PERIPHERAL VASCULAR DisEAsE. By A, J. 
BARNETI M.D M.R.C.P. (Lonp.), 
M.R.A.C.P Assistant Director, Alfred Hos- 
pital Clinical Research Unit, Melbourne, and 
]. R. E. Fraser, M.D., M.R.A.C.P., Some- 
time Registrar, Alfred Hospital Clinical Re- 
earch Unit, Melbourne. Pp. 219; 70 ills. 
Melbourne Melbourne University Press; 
New York: Cambridge University Press, 
1955. Price, $9.50. 

ruis is not a textbook but a monograph 
based on the authors’ experience with periph- 


cl il Vasc ul il proble mis The many case his- 
tories exemplifying many various disorders 
ire the most valuable features of this volume. 
However, the discussions are brief and_ at 


times not ufficiently thorough. There are 


me contusing 


statements such as the follow- 


ing example on page 157: “Although it is 
possible to restore the lumen of structurally 
blocked vessels by a vasodilating agent, if 
the resistance can be reduced, the blood flow 
will be increased.” The statement on page 
119 that intermittent claudication is rare in 
women is certainly open to question Indeed 

the table on page 121, two out of three 
females listed among 30 patients with chronic 
rterial insufficiency had claudication. There 
hould be more complete discussions of ar- 
terial grafting, lower aortic thrombotic occlu- 

» and translumbar aortography. Many of 


he photographs are good but several are 
nd only add to the cost of an over- 


priced book N. L. 


U. S. Army Mepicat DEPARTMENT: VAscu- 
LAR SuRGERY IN Wor LD War II. Edited by 
C. Evxin, M.D., AND MICHAEL E. 
DeBakey, M.D. Pp. 465; illustrated. Wash- 
ington: | S. Government Printing Office, 
1955 

luis is an exhaustive review of the treat- 
ent of vascular casualties in World War II. 
he organization of the book appears to be 

ite good. Among the introductory portions 
irticles referring to methods of 


indling vascular injuries, with particular 


ere are 


erence to organization of specific centers, 
1d methods of examination, followed by 
ethods of treatment of vascular injuries. 
here are many case reports included in the 
rk which were found to very adequately 
strate the 
thods ot 


subject being discussed. The 
arterial repair done at the 


REVIEWS AND NOTICES 


time are quite thoroughly discussed and 
treatment of aneurysm and fistulae and post- 
traumatic circulatory disorders are very well 
covered. The use of sympathectomy as re- 
lated to wounds of trauma, received particular 
attention. 

The book provides good basic material and 
can be highly recommended to those inter- 
ested in vascular surgery _ 


TUBERCULOSIS IN THE ARMY OF THE UNITED 
STATES IN War II]: An EpipemMio- 
LOGICAL STUDY WITH AN EVALUATION OF 
X-RAY SCREENING (V. A. Medical Mono- 
graph). By EsmMonp R. Lone, M.D., Direc- 
tor, The Henry Phipps Institute, University 
of Pennsylvania, and JABLON, 
A.M., Statistician, Follow-l P Agency, Divi- 
sion of Medical Sciences, National Research 
Council, Washington, D. C. Pp. 88; 15 ills. 
Washington: | S. Government Printing 
Office, 1955. Price, $1.50. 


monograph describes, in great statis- 
tical detail, an analysis of the induction and 
separation chest roentgenograms and the per- 
sonnel records of approximately 3000 men 
inducted into the Army between 1 July 1942 
and 1 July 1945, and discharged because 
of disability due to tuberculosis between 1 
May 1943 and 31 December 1946. The “con- 
trol” group consists of 3000 men who served 
between the same dates but were not dis- 
charged because of tuberculosis. 

After careful study of the material, includ- 
ing as many as five readings of chest roent- 
genograms, the authors conclude that ap- 
proximately half of the men discharged for 
tuberculosis had the disease in roentgeno- 
graphically detectable form at the time of 
induction. The incidence of tuberculosis was 
excessively high in prisoners-of-war. Men 
serving in the Medical Department developed 
the disease at a higher rate than those in 
any other branch of service. Tall, thin men 
developed tuberculosis more frequently than 
men of other physical types, which harks 
back to the old concept of a “phthisical 
habitus.” 

There are interesting observations on the 
accuracy of single versus multiple interpre- 
tations of chest films, re-reading of films by 
the same radiologist, and the possible use of 
the tuberculin test in the induction survey. 
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Docrors Orrices & Cuinics: MEpbICAL & 
DENTAI By Paut HaypEN KIRK AND 
Eucene D. SrerNnBeRG. Pp. 218; illustrated 
New York Reinhold Publishing Corp.., 
1955. Price $12.00 

Here is a book that will fascinate all 
physicians and dentists and should be par 
ticularly helptul to those who are planning 
new offices, be these for one physician or a 
arge group. All essential information includ- 
ing cost of materials and heating is provided 
and the profuse illustrations, some in color 
thing to th 


the imagination as to plans, 
furnishings | 


p \otographs of finished struc 


tures R. K 


PRACTICE IN RADIOTHERAPY. Edited by Sir 
ERNEST’ Rock Caruinc, LL.D., F.R.C.S., 
F.F.R., Consulting Surgeon, West- 
minster Hospital, B. W. Winpveyer, M.B., 
f Radiology, University of Lon 
don, and D. W. Smirners, M.D., F.R.C.P., 
FLFR Protessor of Radiotherapy, Univer- 
sity of London. Pp. 549; 142 ills. St. Louis 
C. V. Mos! Co., 1955, and London: Butter- 


Protesso1 


worth & ¢ 1955. Price, $20.00 

luis text is divided into a part on treat 
nent (Part IT) which is compl tely ade juate 
covering all of the major radiotherapeutic ap- 
plications in al icceptable manne! 

Che book is partic ularly distinguished, how- 


ever, by it Part I, “General Problems in 


which make it of universal 


usefulness in te ching nonradiologists the ele- 

ents of radiation physics, radiobiology, and 
the technical devices available for use in 
radiotherapy including radioisotopes The 
reviewer believes this section to be without 


] 


r jual as a single source of orientation in the 
field of radiotherapy and its basis in physics 
biology and techniques 

Also deserving espec ial praise, and endorse- 
ment to all who deal in the presentation of 
results of cancer treatment, is a final chapter 
on this subject, with specific emphasis on 
staging. If this chapter’s lessons were learned 
ind practiced widely, it would constitute a 
major advance in the understanding, and 
therefore treatment, of all cancer. R. R 


ATLAS UND KURZGEFASSTES LEHRBUCH DER 
PHONOKARDIOGRAPHIE UND  VERWANDTER 
UNTERSUCHUNGSMETHODEN. By K. Ho .t- 
DACK AND D. Wo.rF, Medical and Pediatric 
Departments, University of Heidelberg. Pp. 
171:179 ills. Stuttgart: Georg Thieme Ver- 


November, 1956 

lag, 1956 (Intercontinental Medical Book 
Corporation, New York U.S Agents 
Price, $17.00 

THe topic covers registration of heart 
sounds, of pulsations of arteries and veins, 
of respiration and esophageal pulsations. The 
physical basis, technique and apparatus for 
phonocardiography are presented with a ce 
tailed discussion of filter systems. There is 
a practic il guide on how to obtain graphs and 
how to interpret them. The raphs are partly 
registered photoelectrically partly by means 
of direct writer, usually three obtained by 
different filters, and are orrelated with the 
Following a pre 


electrocardiographic graph 
sentation of the methodology, there are pre 
sented varying physiologi und pathologic 
conditions: 1 extrasound split first and 
second, mitral opening, syst lic click, third 
pulmonary and aortic distension, atrial proto 
diastolic significance of first sound and 
ol mitral opening snap In the evaluation ot 


mitral stenosis: 3) acquired 


valvular lesions, 
Austin-Flint ind Graham 


Steell murmurs; 4) congenital cardiovascular 


including — the 


momalies; and 5) clickin sounds, musical 


murmurs, functional cardiac murmurs, sound 
phenomena with air embolism, extracardia 
murmurs (peric irdial, cardi pulmonary vas 
cular murmurs. There are 223 well chosen 
reterences The quality ot the illustr tions 18 


superior and the legends offer minute dé scrip 


tions and interpretations This atlas is well 
recommended H R 
DocroR AND PATIENT AND THE LAw By 


Louis J. Recan, M.D., LL.B., Professor of 
Le gal Medicine, ( ollece Medic il | van 
celists Clinical Professor of Forensic Medi 
cine School — of Medicine University ot 
Southern California. 3rd ed. Pp. 716. St 
Louis: C. V. Mosby Co ipany, 1956. Price 


$12.50 


luis most interesting and informative vol 
ume follows the general outline in legal 
courses given in medical schools. The author 
writing such a 


book inasmuch as he holds both medical and 


is one particularly adept in 


le gal ce grees. The material is carefully cata 
logued and although the subject matter 1s 
voluminous it is done In such a concise man 
ner as to make it a practical hand book for 
both physicians and attorneys as well as 
laymen. 

Interest in the book is heightened by the 
inclusion of excellent excerpts from leading 
cases bearing on_ the subject matter under 
discussion and the citations thereto. This 
method of presentation makes the book as 


| 


useful to the practicing attorney as to the 
medical doctor. 

The author deals with the question of 
malpractice at length both setting forth what 
constitutes malpractice as well as suggested 
methods of avoiding the stigma of such in- 
volvements Also treated in detail are the 
physician-patient relationship, agency, liabil- 
itv of h spitals and the potential court room 
activity involving a physician which would 
include expert testimony, expert witnesses, 
evidence and proofs generally, Separate chap- 
ter have been devoted to medical legal 
problems of dentists and nurses. 

It is regretted that the author did not in- 
clude more information regarding the dispens- 
ing and prescribing of narcotic drugs. No 
reference is made to Public Law No. 729 
of the 83rd Congress regarding oral pre- 
criptions for such narcotic drugs or prepara- 
tion as the Commissioner of Narcotics shall 
find to possess “Tittle or addiction 


liability 


NEW BOOKS 


Corticotropin: Its Pharmacologic Effect in 
Man and Practical The rape utic Utiliza- 
tion By Gorpon B. Myers, M.D... 
WittiaM Wotrson, M.D., Wayne 
University College of Medicine and De- 
troit Receiving Hospital. Pp. 80; 6. ills. 
Detroit: Wayne University Press, 1955. 


Price, $1.75 


\ statement of the effects and uses 

f thi rtant medicament that puts at the 

disposal of the physician the essential matter 
leaned i vast literature R. K 


White Coolies. By Berry JErFREY. Pp. 104; 
illustrated New York Philosophical 


Library, In 1955. Price, $3.75. 


Ins is the first published account of the ex- 
riences of an Australian Army Nursing Sister in 
the hands of the Japanese as a_ prisoner-of-war 
from February, 1942, to the end of the War 
It is a grim story of privation, starvation and 
ill-treatment, but with a touch of humor and 
spirit in a diary that makes fascinating reading. 
R. K 


\ Study of Two Levels of Bread Enrich- 
ment in Children’s Diets. By Pavutint 
Beery Mack, ALICE KNAPPER MILSOM, 
AND Paut L. Carney, Texas State Col- 
lege for Women and the Pennsylvania 
State University. Pp. 92; 39 ills. Cham- 
paign, Ill.: Child Development Publica- 
tions, Vol. 18, Serial No. 57, No. 2, 1953. 


Book Reviews and Notices 603 


(Society for Research in Child Develop- 
ment, Inc. ), 1955. 

Tue studies described were planned to de- 
termine whether the addition of enriched bread 
to the diets of children whose regular dietary 
intake approached adequacy would be respon- 


sible for any improvement in health status. The 
extensive studies are described in detail 
W. N. 


Proceedings of the Third Medical Conference 
of Muscular Dystrophy Associations of 
America, Inc. Edited by H. D. Bouman, 
M.D. Pp. 324; 25 ills. Baltimore: Williams 
& Wilkins Co., 1955. 


Tus is a collection of papers read at the 
Third Medical Conference on Muscular Dystrophy. 
All of them have previously appeared in the 
American Journal of Physical Medicine 

They cover the basic biochemistry and physiol- 
ogy of muscle as well as the clinical aspects of 
the dystrophy problem. One of the authors points 
out that one of the aims of the symposia has 
been to furnish those interested with new ideas 
for research. This, the reviewer feels sure will 
be accomplished. He is also inclined to think 
of this volume as primarily of interest to the 
laboratory and basic science research man or 
woman. Unfortunately, of course, there is no 
report of effective treatment S. G. 


The Mechanisms of Healing in Human 
Wounds. By SHatruck W. HartTweE Lt, 
M.D., PxH.D.. Surcery, F.A.CS., 
F.1.C.S., Chief of Surgery, Mercy Hos- 
pital, Muskegon, Michigan. Pp. 166; 44 
ills. Springfield, Ill.: Charles C Thomas, 
1955. Price, $4.75. 

In this monograph the author undertakes to 
correlate certain clinical and tissue factors in- 
volved in the healing of human surgical wounds, 
burns, ulcers, and donor sites. Many of the con- 
cepts offered are based upon the author’s own 
observations and experience. It is regrettable that 
histochemical, enzymatic, metabolic and other 
studies are not included to support some of the 
hypotheses presented. Perhaps this is due to the 
incomplete bibliography of 41 references, only 
9 of which were published since 1930. However, 
surgeons and others concerned with the prob- 
lems of wound healing may be interested in 
various practical aspects of the material in this 
volume. 


NEW EDITIONS 


A Textbook of Pathology. By E. T. Bett, 
M.D., Emeritus Professor of Pathology, 
University of Minnesota. 8th ed. Pp. 1028; 
545 ills. and 5 plates in color. Philadel- 
phia: Lea & Febiger, 1956. Price, $14.50. 

THE appearance of yet another, the eighth, 
edition attests the continued popularity and use- 
fulness of this well done text. Much of the ma- 
terial has been rewritten and much has been 
added to bring the work fully up-to-date. Worthy 
of note is the purpose of the author to furnish 
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text whicl hall continue to serve the student In the condensation certain subjects have been 
in his clinic training as well as in his pre riven a disproportionate am t of emphasis, par 
clinica . The format and _ illustrations are ticularly in a book directed toward nonspecialists 
to thei high standard R. K For instance, 14 of the total 245 pages are de 
voted to the discussion of enital anomalies as 
compared to 12 pages for abnormalities in men 
strual bleeding and dvysn hea, and about 
Syn psis f Gynecol oy By RoOBER1 ] for infertility The discussi f radiation therapy 
. ) for nee! f tlh cervix, i which the author 
(LROSSEN Assoc late Profe SSOT of 
ittempts t vari d the calculatio of 
Clinical Gynecology and Obstetrics, Wash tissue dosage and meth for applying 
ington University School of Medicine. 4th is confusing. As an indicat f how oft 
ed. Pp. 255; 132 ills. St. Louis: C. \ tients with cervical cancer are operated 
th iuthor uote tud published in 1949 
sb LO5¢ $5.25 
M by ¢ , }. Price, rad Ther ire a number of raphical error for 
ti ft Cyr en Synoy f instane th clinical heation of carci 
( ‘ tl first Is a « lensat f f the cervix includ Biopsy” without 
text and includ st f tl i separate h 
teri tl i volume. It is direct This t f } k i tedl ulual 
t rd ! t ] eral practitioner lica t ts a { physician bec 
1, tl r idactic than most stand it can be 1 sa practical ref 
texts. S sf liagnosis and treat t If there w » bibli however, it mizl 
t t part « arly ind pecific timulat ti t t rsue th ct 
t t procedures are ua furth f th import iterial « ‘ i 
t but descripti f tl t ill book which 
ritted. The ctior th t 1 t t how important is the 
Cc! f examination i t xt ret ‘ text h he can't flord 
t 
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